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THE HIGHLAND AND AGRICULTURAL 
SOCIETY OF SCOTLAND 


THE GROWTH OF INTERNATIONAL TRADE 
IN MANURES' AND FOODS. 

B; PBonsaon JAMKS HENDRICK, £.So., F.I.C., UiUTenit; of Aberdeen. 


There are few people who realise bow great is the international 
trade in manures and materials which go to make manures, and 
what enormous strides it has made during the past few years. 
Many know that there is an immense volume of trade in 
foods, which employe millions of tons of shipping; and we 
have all been brought during the past few months, under the 
perils of the world war, to realise the vital ihiportance of this 
trade to the United Kingdom. There are still many, however, 
who seem to think that we have depended since time imme- 
morial on overseas sources for our food supplies, and who 
neither understand the extent to which this trade has de- 
veloped since the last great world war was fought, just over a 
centuiy i^, nor how unprecedented are the present conditions 
of food snmly, especially in this country, nor how greatly these 
new conations have modified our military position and 
security. The present enormous volume of international com- 
merce in manures and foods is practically a growth of the last 
century, and mainly of the last fifty years. 

It is the intention to deal in this paper especially witii the 
trade in manures; but manures and foods have been taken 
together since th^ are very closely interrelated, and even, to 
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a Mrtain extent, interchangeable. When the farmer apidiea 
manures to the soil, he does so to increase his crops — tmt is, 
to hicrease the quantity of food raised from his soil. Ihere- 
fore, if we import manures, we do so to increase the rolume 
of food produced in the country; and by importing manure 
we increase the national supply of food and render it un- 
necessary — other things being equal — ^to import so much food. 
Also, the weight of fertilising material is not nearly so great 
as the increased weight of fo<ra which is raised by its aid; and 
thus by importing fertilising materials, up to a certain point 
we save shipping, for a far smaller tonnage will oaiCT the 
manures than would be necessary to carry a weight oi food 
equivalent to the increase which we expect to obtain by the 
use of the manures. 

Conversely, when we import foodstuff's, we are importing 
mannrial material, for every foodstuff has a certain manuiiu 
value, and when imported from abroad it brings to our shores 
manurial constituents drawn from the soil of the country where 
it was grown. No doubt much of this imported foodstuff is 
consumed in towns, and its mannrial value is squandered down 
our sewers into the sea; but certain parts — such as the offals 
derived from the milling of cereals, and the oil-cakes obtained 
from the crushing of oil-seeds — are used to feed stock, and the 
manurial value is, or should be, largely recovered in the dung 
of the farm. Hence farms which consume much imported 
foodstuff should not requite to consume so much imported 
manure. 

For many years we have been, in a general way, conscious of 
the importance of our overseas commerce in forastuffs, and of 
the danger which would arise in case of war if our importation 
of foodstuffs should be interfered with ; but neither our states- 
men nor the people, except in the case of a few exceptional 
individuals, had knowledge, foresight, and imagination enough to 
realise adequately the position, or to take in advance the measures 
which might have been taken to provide saf^uards against the 
dangers which have now arisen. This lack of foresight and 
tec^cal knowledge has been shown not merely in regard to 
the direct supply of foodstuffs from abroad, but in the failure 
to safeguard the supply of manures by which the produce of 
our land at home is maintained, and to foster and promote the 
increased use of manures by which the produce of our aoil is 
increased. For instant, to take only two examples, the out- 
break of war found us almost entirely dependent on Qermany 
for potash manures, and little or nothing bad been done in the 
past to explore and develop home sources of potash compounds ; 
and in recent years industries have been developed in oth» 
oqnatiies for the preparation of synthetic nitrogen compounds. 
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world'Wide importance of which has, in nearly all great 
iadnstirial and agricultural countries except Britain, attracted 
the intense attention of statesmen and capitalists. Here these 
new industries have merely been smiled at as the play of 
theorists and men of science. 

Mamubes. 

Earljf Hvikry , — ^There has always, since international com- 
merce existed at all, been international trade in foodstuffis, 
and, especially in earlier times, in the more expensive and less 
essentim foodstufb, but international commerce in fertilisers 
may be said to have originated about 1840. Before that date 
the bulky and locally pr^uced dung and lime were almost the 
only fertilisers. A certain amount of trade in bones existed 
before that date, and there was probably a small amount of 
trade in other refuse materials of animal origin and in oil-cakes 
which were used as manure. By 1840 t^ricultural chemistry 
had made considerable progress. Much had already been 
learned as to the requirements of plants and as to the sources 
from which they derived the constituents which they needed. 
The time was ripe for practical applications of the knowledge 
which had been gained, and the necessary scientific stimulus 
was given by the great Qerman chemist Liebig, who propounded 
his theory of manuring, which attracted much attention and led 
to much discussion and experiment. At the same time, the 
introduction of Peruvian guano supplied a concentrated manure 
of a unique kind which more readily attracted the attention of 
practical agriculturists than purely chemical substances like 
superphosphate and ammonia salts, which began to be used 
about the same time. 

Guano is said to have been used in Peru as a fertiliser before 
Europeans discovered America. It was first brought to Europe 
about 1804 by the famous traveller Humboldt,^ but it was not 
till 1839 that it began to be imported in bulk. Its use was a 
revelation to people who had been accustomed only to bulky 
manures like dung, or to slow-acting manures like bones. There 
is no manure on the market at the present day of such all-round 
excellence as the Peruvian guano, which was obtained from 
Uie Chincba islands, and contained about 14 per cent of nitrogen, 
together with 20 per cent or more of phosphates and a little ^ 
potash. It contained Uiese constituents in a highly available 
state, much of the nitrc^n, phosphate, and potash being wfiter 

‘ Bit Hiu&phi 7 Dftvy ia bit ‘BleouBW ol Agrioultwal Chemiitijr,’ ISIS, 
mnSioiM gnuo M “the meaure thet fertiline the iterfle phune of Peru,” md 
•tetes thet he hed tried experimente with eome apeeimene iMit to the Boerd of 
Agrieattnre ia 1806. 



4 OBOWTH Of XHTSSKATIOHAI. TSAOl IN MANmtVB ANO fOOlMl 


solable, and the repiainder in readily available forms. It W 9 $ 
also in its favour, in the estimation of ordinary farmers, that it 
was a natural manurial material derived mainly from the dung 
of sea-birds. Birds’ dung has been held in high regard sinoa 
time immemorial as a fertiliser, and the fact that this wonderfiil 
new manure was composed of birds’ dung, and had a strong 
manurial smell, undoubtedly helped it to come rapidly into 
favour among farmers. Be that as it may, no concentrated 
manure ever sprang more rapidly into extensive use than 
guano, ^ and that with a generation quite unfamiliar with con- 
centrated manure. Its introduction did more to accustom 
farmers to the idea of concentmted fertilisers and their use 
than tmything else could have done. Naturally, it met with 
opposition and ridicule, but still people tried it, and probably 
no amount of writing and teaching could have so rapidly taught 
the agricultural public a great new lesson in the nse of manures 
as did the placing of guano on the market. Its opportune in- 
troduction probably did more to advance the use of concentrated 
manures throughout the country than all the work of the early 
experimenters and all the writings of the agricultural scientists 
of the period. 

It is difficult to get accurate figures of the production and 
consumption of fertilisers in the early period of the industry, 
and in the case of many manures it is not till after 1880, or 
even after 1900, that any complete statistics are availablu 
Before that time the main deposits of Peruvian guano were 
worked out. It is said that so rapidly did the use of guano 
increase that by 1855 over 400,000 tons per annum were ex- 
ported from South America, of which about 200,000 tons were 
used in the United Kingdom. Some estimates place the con- 
sumption in the United Kingdom much higher. During the 
height of the Peruvian guano trade the export reached about 
half a million tons per annum, but as the deposits were limited, 
they soon began to be worked out, and after 1870 the industry 
began to decline. Even in 1855, Dr T, H. Way, chemist to 
the Royal Agricultural Society,^ stated: “Although importa- 
tions of guano are enormous, the supply is not always equal to 
the demand.” It is interesting to note, however, that accord- 
ing to the prices he gives for manures in that year, guano was 
much cheaper per unit of nitrogen than either nitrate of soda 
or sulphate of ammonia, and much cheaper per unit of phos- 
phate than bones, ground coprolites, or superphosphate. Though 

' John Shier, in hU edition of Devy*a ‘ Elements of Agricultural Chemietrv,* 
puhlxehed in gires a long account of guano, whichs he statea, ** ndthin tdie 
lact lew yeaN h#p been largely imported into Britmn, and ... it hi geneeally 
eateemed the moat valuable of extraneoua manures." 

^/Jour. Roy. Ag. Bocy.*xvi. 640.ffcl866. 
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Other parts of the world were ransacked for guano, and deposits 
were worked in many places other than Peru, the industry fell 
away to comparatively small proportions after 1880. The 
Peruvian guano industry was the first international manure 
industry which involved a great overseas commerce, and em- 
ployed a large fleet of ships. 

Meantime other manure industries, which were destined to 
reach even greater dimensions and to be more permanent, bad 
been found^ and were gradually extending. Of these, the 
most important was the dissolved phosphate industry. In 
1836 Liebig suggested the dissolving of bones by acid in order to 
nudce them more available to plants. According to Smetham,^ 
Messrs T. & H. Procter of Bristol entered into communication 
with liebig and Boussingault, and began, before 1840, to place 
dissolved phosphates, made from bones, bone ash, and bone 
black, upon the market. Soon afterwards Lawes b^an to 
dissolve ground coprolites, and started at Deptford the first 
factory for the manufacture of mineral superphosphate. This 
new industry at first grew slowly, as it was quite eclipsed by 
the rapid rise of the guano industry; and it was not till the 
supplies of guano began to fail that the manufacture of mineral 
superphosphate increased to really great proportions, and that 
a world-wide trade in raw mineral phosphates for the manu- 
facture of superphosphate arose. 

It was about 1840 also that the use of ammonium salts as 
manure gradually arose, and about the same time nitrate of 
sodsi, which was already being imported into Europe from 
South America for other purposes, began to be tried as a 
fertiliser. The use of these increased slowly during the period 
when guano was the supreme concentrated manure. 

This early period in the use of artificial manures extended 
from about 1840 to about 1880, and during it, though much 
experimental and scientific work was carried out on the Conti- 
nent, Britain was the great home of the manure industry, and 
was the pioneer and most extensive user of artificial manures. 
During this period our knowledge of the requirements of 
plants and of the effects of manures was greatly extended, — ^in 
Britain by the work of the Bothamsted Experiment Station, 
founded and carried on by Sir John Lawes, and by the experi- 
mental work carried on under the auspices of the great Agri- 
cultural Societies and by many private individuals; and on the- 
Continent by the many Agricultural Beseareh Stations and 
Agricultural teaching institutions which had arisen mafnly 
with State support. During this period Britain was also 
supreme in the praotioe of agriculture, and was looked up to 

‘ Jour. Sooy. Ohsoi. Ind., zvii. S80. 1898. 
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by other oonntries, not as at present merely as Uie great 
breeding'plaoe for pure-bred stock, but as the leading exponent 
of go od arable farming. 

While it is difficult to get any accurate statistics of the in- 
crease in production per acre which took place about the middle 
of the nineteenth century owing to the use of guano and oth«r 
concentrated manures, evidence is given in the writings of the 
period that such increases, which have been estimated at 50 per 
cent, did take place. Thus the distinguished agriculturist and 
President of the Boyal Agricultural Swiety of England, Philip 
Pusey, in his last published paper,^ gives the following quota- 
tion from a Norfolk com-dealerA circular: “The yield of wheat 
has gradually increased during the past four years, mainly 
through the use of artificial manures used as top-dressings, 
that it is difficult to define what is an average crop”; but 
Pusey himself adds, “ Over the greater part of England no one 
would say that this practice, even if known, has become an 
ordinary act of husbandry.” He then goes on to make the 
statement that if our “ French neighbours and friends ” would 
adopt the practice, it would be an “ easy method of preventing 
deficient crops from which France has lately suffered.” This 
seems to indicate not only that an increase of crop might be 
obtained by the use of artificial manures, but that these were 
not used in France as they were, in parts at any rate, of 
Britain. 

From the beginning of the nineteenth century Britain was 
looked up to by Germany and other Continental countries as 
the home of good arable farming, and probably no part of 
Britain had a greater reputation in this respect than the South- 
East of Scotland. After the introduction of artificial manures 
crop production seems to have increased considerably in those 
parts of the country where these manures were used, and for 
all the period from the beginning of the century up till, at 
any rate, 1880 we retained a high reputation for pi^uction per 
acre of all the leading crops we grew. 

After 1880 the great period of agricultural depression set in, 
and arable farming began to decline in Britain. It is not the 
purpose of this paper to deal with the decline of agriculture 
in Britain and its causes, but the result has been that, in the 
modem period between 1880 and the present day, when the 
fertilise' industry rapidly grew to a ^at w^orld industry, 
employing immense llumbers of people in the mining manu- 
fiacturing, and transpori of fertilising materials, Britain has only 
develops slowly as a manufacturer and user of artificial man- 
ures, and has been overtaken and passed by other countries, till 
now we occupy a quite secondary place in the world’s ferriliser 
^ ^ Jour. Hoy. Ag. 6ocy,, xyi 582>8. 1856. 
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NUikdts, in which at one time we were supreme. Tite enormous 
increases which have taken place in the production, transport, 
and consumption of fertiUsers have been due almost en^ely to 
the rapid advance of other countries, and this, as will be shown 
later, has reacted on our crop-producine capacity as compared 
with others. It is not so much that we nave gone back, as that 
others have gone forward rapidly, while we have relatively 
stood still and allowed them to pass us. Several countries 
which started much behind us have now caught up and passed 
us as manufacturers, importers, and users of fertilisers, and, 
consequently, as producers of crops. 

We may next tue in order the leadii^ artificial manures, and 
trace the growth in their production and use, so as to bring out 
how rapidly the fertiliser industry has been developing, especi- 
ally since the beginning of the twentieth century. As has been 
alr^y pointed out, the industry increased only gradually, ex- 
cept in the case of Peruvian guano, till after 1880, and was 
chiefiy a British industry. A^r 1880 other countries rapidly 
came to the front as users of fertilisers, — first, the leading coun- 
tries of Western Europe, Germany, France, Belgium, Holland, 
Jtc., in which there were well-developed systems of agricultural 
education and research, began to reap the fruit of the system- 
atic training of their people in agricultural science, which, 
along with other factors, led to a very rapid increase in the 
consumption of fertilisers; second, new countries like the 
United States, which had paid little attention to fertilisers so 
long as they had plenty of virgin soil to break up, began to pay 
attention to this subject, and have rapidly become great manu- 
facturers and users of artificial manures; and third, ancient 
Eastern countries like Japan and India have become important 
markets for fertilisers. 

In recent years it has become easy to obtain statistics of the 
international use and production of manures, since the Inter- 
national Institute of Agriculture, Borne, collects and publishes 
such figures. These are to be found in the half-yearly reports 
on “ The International Movement of Fertilisers,” published in 
the September and March numbers of the * Monthly Bulletin of 
Agricultural Intelligence and Plant Diseases,’ issued by the 
Institute, and in the ‘ Annuaire International de Statistique 
Agrioole,’ issued by the Service de la Statistique General of ^e 
Institute. The Bureau of Agricultural Intelligence and Plant 
Diseases of the Institute, also issued in 1913 a pamphlet entitled 
‘ Production et Consommation des Engrais Chemiques dane le 
Monde.’ All these publications have oeen drawn upon for the 
statistics which follow. 

The admirable statistica issued by the International Institute, 
however, take us back, as a rule, only to 1903 or 1905. The 
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Institate was itself established under International treaty in 
190S. If earb'er information is wanted, it has to be collected, 
with much trouble, from a great many sources, both ofiBcial and 
nnofficiaL Many such sources have been drawn upon for what 
follows. The farther one goes back the more difficult it is, as a 
role, to get reliable Bgnres. Great Britain also has not dis- 
tingnished itself in the past, in comparison with some other 
countries, for the laborious and accurate compilation of indus- 
trial statistics, though a great improvement has been effected in 
recent timea 

The three great classes of artificial manures — ^nitrogenous, 
phosphatic, and potassic — will be taken in turn. 


Nitroornods Makurss. 

When the use of concentrated nitrogenous manures began 
about 1840, nitrate of soda was already being imported from 
South America. Early trials showed its great value, and 
though it did not impress the popular imagination like guano, 
it came steadily and increasingly into use. The following 
table, prepared from figures kindly supplied by the Chilian 
Hitrate Committee, gives the average annual export from South 
America for five-yearly periods from the start of the industry 
to the present day. The official figures are given in Spanisn 
quintals, and have been converted into tons (22 Spanish quintals 
equal to 1 ton). 

TABLE I. 

NITRATE OF SODA. 

Averaoe Export from CniLi for Fivk-Ysarlt I’erious 


Year. 

J 830-1834 
1835-1839 
1840-1844 
1845-1849 
1850-1854 
1856-1859 
1860-1864 
1865-1869 
1870-1874 
1875-1879 
1880-1884 
1885-1889 
1890-1894 
1895-1899 
1900-1904 
19U5-190{1 
1910-1914 

1915 

1916 


Toiih. 

3,201 

6,759 

14,684 

18,770 

29,641 

51,269 

72,667 

105,400 

207,519 

243,069 

332,828 

667,145 

929,266 

1,206,300 

1,340,636 

1,821,846 

2,344,627 

1,999,272 

2,944,909 



OBOWTH or IHTBRNAllONili:. TRADB IK MABUBBS AKO FOODS. 9 


It will be seen that there is aa increase in export each five- 
yearlf period. At first the increase is comparatively slow, and 
It is not till the period 1865-69 that the average export passes 
100,000 tons. Then the increase is somewhat more rapid till 
after 1880, when once more the pace increases, and continues 
very rapid till the present day. 

Up to 1870 the United Kingdom was the great consumer of 
nitrate of soda, and took far more than all other countries put 
together. The Chilian Nitrate Committee was formed in 1889, 
and it has not been found possible to obtain any complete 
statistics of the world’s deliveries for consumption of nitrate 
of soda before that date. In 1873, 124,000 tons of nitrate 
were imported into the United Kingdom, and the total export 
from Chili was 284,717 tons, which was much over the average 
for the ten years from 1870 to 1879. In other words, at this 
period the United Kingdom still took about half of the total 
nitrate exported from ^uth America. The great expansion in 
consumption which lias taken place is shown in the next table, 
in which “deliveries for consumption” is shown at intervals 
of five years, from statistics supplied by the Chilian Nitrate 
Committee. 

TABLE II. 

NITKATE OF SODA. 


Deliveries for Consumption 


'Veai. 

Tonft. 

1889 

734,860 

1894 

. 987,550 

1899 

. 1,344,550 

1904 

, 1,429,150 

1909 . 

, 1,922,000 

1913 

. 2,404,640 

1914 

. 2,181,646 

1915 

. 1,731,910 


The greatest consumer of nitrate is now Germany, though the 
United States has been coming up rapidly during recent years ; 
but probably the greatest consumer per arable acre before the 
war was Belgium, which little country consumed more than the 
whole of the United Eangdom. The following Table, HI., 
shows the approximate consumption (import less export) of 
nitrate by certain countries for the years 1905 and 1913, and 
is derived from the statistics of the International Institute 
of Agriculture. 
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TABLE III. 


NITRATE OF SODA. 

OoHSVMPTioH IN DiFrKRBNT CouNTBiBS. (Import leu Export) 


United Kingdom . 

1005. 

Metric tons. 

. 99,311 

1918. 

Metric tons. 

143,187 

Belgium 

. 143,426 
. 226,763 

164,146 

France .... 

316,847 

Germany 

. 620,386 

746,791 

Italy .... 

. 46,093 

67,368 

Holland .... 

. 37,238 

82,490 

636,906 

United States 

. 326,386 

above statistics show 

that the United 

Kingdom was 


already consuming about 100,000 tons of nitrate in the seven- 
ties, and Table III. shows that this rate of consumption had 
not been seriously increased right up to the eve of the outbreak 
of the present war. On the other hand. Continental countries, 
and especially Belgium, France, and Germany, have increased 
their consumption at a very rapid rate, as has also the United 
States. 


^^For a long period the only serious rival of nitrate of soda as 
a concentrated nitrogenous manure was sulphate of ammonia. 
Ammonia compounds were experimented with as fertilisers 
early in the nineteenth century. A small supply of these salts 
was already being produced before 1840 from the ammoniacal 
liquor of gas-works, and ammoniacal liquor itself had been 
tried as a manure. About 1840 sulphate of ammonia had not 
yet established its position as the standard form in which 
ammoniacal salt was to be used for agriculture. Thus we 
find that in the Bothamsted experiments both sulphate and 
muriate of ammonia were used. In other early experiments 
carbonate of ammonia was also tried. After a time, however, 
it was found that the sulphate was the most cheaply and readily 
prepared salt of ammonia, and it has for a long period now been 
practically the only salt of ammonia used as manure. 

For many years after 1840 the production of ammonium 
salts was small, and little was used for agricultural purposes. 
Up to 1880, or evtui 1890, the manufacture of suljphate of 
ammonia appears to Aave taken place mainly in Britain, in 
which country also most of it appears to have been consumed. 
Since 1880 the growth of the industry has been rapid, and 
Germany «nd the United States have become large producers, 
while other countries, notably France, Belgium, and 

Austria-Hungaiy, produce considerable quantities. Table IV. 
shows the production of the chief producing countries — Uie 
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United Kingdom, Germany, and the United States — for every 
fifth year up to ‘1910, and yearly after that date. Most of 
these figures were kindly supplied by Messrs Bradbury & 
Hirsch, Liverpool, and by the Sulphate of Ammonia Com- 
mittee, London, but some of the later figures are taken from 
statistics published by the International Institute of Agri- 
culture. (JV.i?. — ^All figures quoted from the returns of the 
International Institute are in metric tons of 1000 kilos, equal 
to 2205 lb.) 

TABLE IV. 


PBODOCTION OF SULPHATE OF AMMONIA. 


1870. 

Umitbd Kingoom. 
Tons. 

. 40,000 

Okbmaky. 

Toue. 

UxriTKD Stai 
T olu. 

1876 . 

46,000 

. . . 

... 

1880. 

60,000 
. 97,000 


... 

1886 . 

... 

... 

1890 . 

. 134,260 

. * . 

... 

1896 , 

. 171,000 

About 50,000 

... 

1900 . 

. 213,000 

130,000 

24,600 

1906 . 

. 268,600 

190,000 

69,260 

1910. 

. 367,600 

373,000 

106,140 

1911 . 

. 385.000 

418,000 

116,245 

149,700 

1912 . 

. 388,000 

492,000 

1913 . 

. 432.000 

549,000 

176,900 

1914 . 

. 426,000 
. 426,000 

166,010 

1916 . 

... 

220,000 

1916. 

. 438,000 

... 

... 


It is to be remembered that all these figures are more or 
less accurate estimates, and that figures published by different 
authorities differ slightly from one another. 

‘The Chemical World’ for January 1912 stated the world's 
production of sulphate of ammonia as follows ; — 

Tons. 

I860 .... 2,000 

1900 . . . . 450,000 

1906 .... 626,000 

1910 .... 1,100,000 

The International Institute of Agriculture gave the world’s 
production for 1913 as 1,412,032 metric tons.^ 

Germany overtook the United Kingdom as a producer of 
sulphate of ammonia in 1910, and just before the war had 
passed ns by over 100,000 tons per annum. Since the out- 


* Monthly Bulletin of Agricultural IntriUgenoe and Plant DiieaMs, March 
SIS, p. m. 
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brack of war there is every reason to believe that the pro* 
dnotioB in Germany has been very greatly increased, mainly 
by the development of the Haber process for the synthetic 
production of ammonia from nitrogen obtained from the atmos* 
pheie. Beports which have reached this country, and which 
may not be very trustworthy, state that in 1916 Germany pro* 
duc^ ammonia equivalent to nearly a million tons of sulphate 
of ammonia. 

Before the war the United Kingdom was by far the greatest 
exporter of sulphate of ammonia. We exported practically 
three-fourths of what we produced, and imported none, there- 
fore only about one-fourth of our production was used at home 
for all purposes. While the principal use was as a fertiliser, 
this was by no means the only use of sulphate of ammonia. 
From 1900 to 1914 the amount of sulphate of ammonia con- 
sumed in the United Kingdom for all purposes was estimated 
by Messrs Bradbury and Hirsch at from 65,000 to 97,000 
tons per annum, while we exported to many countries, and 
especially, during recent years, to Japan, Spain, the United 
States, and Java. 

On the other hand, other countries, and in particular Germany, 
consumed most of what they produced. At one time we ex- 
ported a lai^e amount of sulphate of ammonia annually to 
Germany, and as late as 1905 Germany imported more than 
she exported, and the same was true of that intensively 
manured and cultivated country, Belgium. It is estimated that 
in 1900 Germany consumed 126,000 tons, in 1910, 350,000 
tons, and in 1913, 500,000 tons of sulphate of ammonia. The 
United States consumed the whole of what she produced, and 
was also a large importer from 1910 onwards; and Japan in 
recent years has been the greatest importer of all, importing in 
each of the years 1913 and 1914 over 100,000 tons, and, in ad- 
dition, consuming the whole of the small supply produced at 
home. It is evident, then, that as in the case of nitrate of soda, 
so in the case of the still more concentrated nitrogenous manure 
sulphate of ammonia, we have been far surpassed as consumers 
by other countries.^ 

One of the most important developments in connection with 
nitrogenous manures during the twentieth century has been the 
development of the manufacture of synthetic nitrogenous 
manures from the nitrogen of the atmosphere. As the above 
statistics show, the world’s consumption of concentrated nitro- 

^ In 1916) war conditions caused a large increase in tbe consumption of 
sulphate of ammonia in the United Kingdom) and it is probable that in 1917 tbe 
consumption wHl increase still further. It is estimated by Messrs Bradbury & 
Hirsch that the consumption ixi 1936 was 178|&00 tons. 
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ffenoas manures is increasing at a very rapid rate. Though the 
known supplies in the nitrate beds of Chili are very large, still, 
if the consumption goes on increasing at its present rate, Uiey 
will be exhausted in a comparatively limited space of time, 
nie estimates of the available supplies of nitrate of soda in 
these beds, and of the time which they will last, vary very 
greatly, but even the most optimistic estimates indicate that 
exhaustion will begin to be felt at no very remote period if the 
agriculture of the world is to continue to develop in the future 
as it has been doing during the past thirty years. No doubt 
the supplies of sulphate of ammonia obtained from coal, and 
produced synthetically, can be, and will be, greatly increased. 
Yet it is obvious that not only is it very necessary to look 
ahead and consider the requirements of the future, but that 
there is a great opportunity for the exploitation of new nitro- 
genous manures, and that the possibilities for the discoverers of 
workable commercial processes for preparing such manures are 
limitless. Consequently, many minds were applied to this 
problem in Britain, as well as in other countries, but with this 
difference, that in Britain only scientific work was done upon it, 
and in commercial and financial circles it attracted little or no 
serious attention. On the other hand, in countries such as 
Germany and America, not only were able scientific workers 
engaged upon the subject, but they were encouraged and sup- 
ported by capitalists who had a sufficiently wide outlook to 
realise the world-wide commercial possibilities of a successful 
process. Several processes have now been devised, and are 
working on a large scale. To treat of these would require a 
separate paper, but already before the war two processes, at 
any rate, had become subjects for international commerce on a 
considerable scale. These are the Birkeland and Eyde process 
for the manufacture of nitrates, and in particular nitrate of 
lime, and the cyanamide process. In both of these processes 
the atmosphere, in which there are unlimited free supplies, is 
used as the source of nitrogen, and cheap supplies of electric 
energy, generally obtained from water power, are also made 
use of The cyanamide manufacture is carri^*out in many 
countries, while the nitrate of lime process is practically con- 
fined at present to Norway. Calcium cyanamide, which is 
commonly known in this country as nitrolim, began to be pro- 
duced in commercial quantities early in the present century in 
Germany and Italy. It is difficult to get accurate figures for 
the actual production, but Table Y. gives fibres for 1910 and 
1913, taken from statistics published by the International Insti- 
tute of Agriculture.^ 

^ Abhumiv Internationale de Stalietiqne AgrlcoH 1918 et 1914, p, 879. 



14 OKOWTH OV ISTTBSHATIONAL TRA.DB IN MA-NDBU AHB tO&oi, 


TABLE V. 

PEODUCTION OP CALCIUM CYANAMIDE (NITEOLIM). 


(Mktbic Tons.) 


Germany 


1910. 

. 11,600 

1013. 

24,000 

Austria-Hungary . 


. 

7,600 

France . 


1,000 

7,600 

Italy 


3,716 

14,980 

Norway . 


4,280 

22,110 

Sweden . 


. ••• 

18,360 

7,500 

Switzerland 


. ... 

United States and Canada 

. ,,, 

48,000 

Japan 


. 

7,000 

Total . 


. 20,496 

156,940 


This table shows the rapid increase in the number of pro- 
ducing countries and in the amount produced. None is pro- 
duced in the United Kingdom, which obtains the small amount 
which it consumes from Norway. 

The production of synthetic nitrate of lime was, before the 
war, confined to Norway, and the rapid increase in production is 
shown in Table VI. 


TABLE VI. 

PRODUCTION OF NITRATE OF LIME IN NORWAY. 
(Metric Tons.) 


Year . 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1918 

Metric tons . 

127 

1181 

1601 

5102 

11,958 

18,569 

18,152 

86,468 

73,214 


Most of the nitrate of lime produced by Norway was, before 
the war, exported to Germany. Since the outbreak of war this 
has been a most valuable source of nitrate to that country, 
which normally imported such great quantities of nitrate of 
soda from Chili, and has been almost entirely deprived of that 
valuable material for more than two years. The nitrate industry 
in Norway also produces nitric acid and nitrate of ammonia, 
both substances most valuable and necessary to Germany for 
munition purposes, and this new source of supply must have 
been of incalculable value to our enemies during the present 
conflict. It is also understood that, since the outbreak of war, 
Germany has manufactured great quantities of synthetic nitrates 
and nitric acid in her bWn country for the supply of her muni- 
tion factories and her agriculture. Our great enemy is being 
well repaid for the earnest attention her men of science and her 
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oapitaliitiB gsvs before the war to the development of synthetic 
processes for the manufaotnre of nitrt^en compounds. 

I^e International Institute of Agriculture does not give 
separate returns for the export and import of cyanamide and 
nitrate of lime, but classes all synthetic nitro^nous manures 
under one head in the statistics of export and import There 
are few figures for import given till 1912, and the following 
Table (VIl.) shows the imports in that year and 1913 for the 
chief importing countries: — 


TABLE VII. 

IMPORTS OP SYNTHETIC NITROGENOUS 

MANUBES. 

France 

(Metbic Tons.) 

1012. 

3,160 

1018. 

10,010 

Germany . 

. 44,612 

78,257 

Buseia 

2,244 

7,248 

2,326 

14,891 

United States 


It will be seen that Germany was by far the most important 
importing country. Unfortunately statistics are not available 
since the outbreak of war. 

Norway, on the other hand, is the chief exporting country 
for synthetic nitrogenous manures, as she exports most of what 
she produces. The exports of Norway during the past few 
years are given in Table YIII., which shows that the industry 
in synthetic nitrogenous compounds is rapidly becoming a very 
valuable one for Norway. 


TABLE VIII. 

EXPORTS OF SYNTHETIC NITROGENOUS MANURES 
FROM NORWAY. 

(Mbteic ToNa) 

1910. 1911. 19ia 1918. 1914. 

Nitrate of lime . . 13,531 9,805 51,700 70,927 75,034 

Nitrate of ammonia . ... 3,023 4,270 9,107 11,941 

Cyanamide. . . 4,281 13,162 13,892 22,111 14,688 

Germany and Sweden are also considerable exporters of 
calcium cyanamide. 


Fhosphatic Mamurks. 

Phosphatio manures are the most extensively used of all 
artificial fertilisers, and give rise to a greater volume of inter- 
national commerce and to a more widespread manufacturing 
industry than any others. The earliest distinctively phosphatic 
manure used was bones, which contains a little nitrogen as well 
as its phosphate. 
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Bones were used to a certain extent as a fertiliser long before 

1840, and there seems to have been in 1840 an industry in this 
country in bone manures almost as great as that which exists at 
the present day. John Shier, the first Fordyce Lecturer in the 
University of Aberdeen, states in an edition of Sir H. Davy's 
* Elements of Agricultural Chemistry,* which he published in 
1844, with additions and notes : Bones have for many years 
been imported into this country from almost all the principal 
ports of the north of Europe, and for some time, though in less 
quantity, from the south of Europe, and even South America. 
Mr Neale's report on Agricultural Produce and Shipping in 
northern Europe, printed by order of the House of Commons in 
February 1842, furnishes some data from which an idea of the 
‘extent of the trade in this article may be obtained. Of eleven 
ports reported on, two were found to export none. Concerning 
Hamburg, which is known to export largely, no information 
could be obtained ; but the remaining eight, namely, Rotter- 
dam, Bremen, Kiel, Lubeck, Rostock, Stettin, Dantzic, and 
Elsinore, the total export amounted to 13,084 tons.” He also 
states: During the year, from Ist June 1840 to 1st June 

1841, there were imported into Aberdeen from foreign ports 
4355| tons, and on an average of the last six years 3461 tons 
annually.” Bones still continue to be a very popular manure 
in the Aberdeen neighbourhood. Statistics kindly supplied by 
the Harbour Treasurer show that during the ten years, 1907- 
1916, the average annual import of bones, bone ash, and bone 
meal through Aberdeen harbour was 7246 tons. 

This interesting reference also shows that at that period we 
drew large quantities of bones from German ports, and pre- 
sumably at that period German agriculture, which was in a very 
backward condition, did not use bones to any great extent as a 
fertiliser. It was about this period also that the famous 
German chemist Liebig accused England of rifling the battle- 
fields of Europe and the catacombs of Sicily in her insatiate 
search for bones, which she “ squanders down her sewers to the 
•ea.” 

We probably still use bones as largely as ever, and many of 
our farmers have greater faith in them than in any other 
manure. All other manure-using countries also use bones, 
and no doubt so far as they can be obtained they are fully 
utilised for fertilising the soil Though the import and export 
of bones make a respectable show in the world's trade returns, 
they are quite a small and secondary matter compared with 
such fertilisers as mineral phosphates, superphosphate, and 
basic slag, which are handled by the million tons, whereas in 
the case of bones the greatest figure which appears in the 
returns is a little over 100,000 tons for the export in certain 
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years from India. Bones are also largely exported from the 
Argentine and from Bussia. The mean export from India for 
the five years, 1908-1912, was 87,376 tons per annum, and 
little was used in the country itself. Table IX. shows the 
exports for 1912 and 1913 from the chief exporting countries, 
and the imports into the chief consuming countries. The 
figures include not merely raw bones but treated bones, such 
as steamed bone flour and bone ash. 

TABLE IX. 

EXPORTS AND IMPORTS OF BONES AND BONE MANURES. 

(Metric Tons.) 

Exports. Imports. 


British India 

1912. 

. 111,990 

1918. 

107,105 

1912. 

52 

1918. 

243 

Argentine 

. 31,878 

31,611 

... 


China 

. 29,976 

33,682 

... 

... 

Russia 

. 43,228 

39,723 

668 

2,527 

Germany . 

. 36,796 

33,125 

53,185 

55,326 

Belgium . 

. 16,365 

22,748 

41,656 

45,509 

France 

. 11,939 

13,985 

38,987 

39,395 

United Kingdom 

41,862 

41,336 

United States . 


• •• 

34,703 

36,173 

Japan 


... 

39,302 

47,894 


Belgium, France, and Germany are both importers and ex- 
porters, as they import large quantities of raw bones and 
export treated bones. In all the countries which use bones 
extensively large quantities of home bones are consumed in 
addition to the imported bones. In the United Kingdom it is 
estimated that the home bones amount to between 50,000 and 
60,000 tons per annum. The total supply of bones of all kinds, 
including both raw and treated bones, available for use as 
manure, amounts therefore to about 100,000 tons per annum. 

Great as are these quantities of bones, they are small in com- 
parison with the mineral phosphates which are used in the 
preparation of fertilisers. As already stated, the use of mineral 
phosphates for the manufacture of superphosphate started soon 
after 1840. In the early years, of the manufacture coprolites, 
obtained from Cambridge, Suffolk, and other English counties, 
were used. The production of coprolites in England attained 
considerable dimensions after the middle of last century, but 
fell away again to almost nothing during the last quarter of 
the century. No figures are known to the author for the years 
before 1874, but Mr G. Campbell Arnott, the Technical Adviser 
of the Fertiliser Manufacturers* Association, has kindly supplied 

VOL. XXIX. B 
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Btatistioa of the output of phosphate of lime in the United 
Kingdom from that year onwards. These show that for the five 
years, 1874-78, the average annual production was 166,186 tons. 
It fell to 26,852 tons for the fiive years, 1884-88, and to 1950 
tons for the five years, 1894-98. Since 1900 the production 
has been practically nil. Phosphorites, apatites, and phospbatic 
guanos also were imported from France, Spain, Germany, Belgium, 
and other parts of the world, and used for preparing dissolved 
manures during the early years of the industry. In recent 
times, however, the world’s supply of raw phosphates has been 
drawn principally from two regions — the United States and 
North Africa — though important quantities have also been pro- 
duced in France and Belgium and in certain islands in the 
Pacific Ocean, and small quantities in a number of other coun- 
tries. Kaw phosphates are found very widely distributed 
throughout the world, and there are few countries where some 
kind of phosphatic rock cannot be obtained. The industry has, 
however, in recent years concentrated in a few centres where 
great supplies are obtainable comparatively easily and cheaply, 
where transport is good so that the rock can readily be brought 
to the world’s markets, and where the quality of the phosphate 
is such that it is suitable for the preparation of dissolved man- 
ures. English coprolites are no longer worked, because the 
supplies are limited and expensive to obtain, and because the 
material is of low quality from the manure manufacturer’s point 
of view. On the other hand, Florida has become a great centre 
of the industry, because mineral of high quality is plentiful and 
easily mined, and can be readily transported to where it can be 
shipped all over the world. The production of raw phosphates 
by the principal producing countries for certain years from 
1900 onwards is shown in Table X. 

TABLE X. 

PRODUCTION OF RAW PHOSPHATES, 


(Metric Tons). 



1900. 

1003. 

1905. 

1910. 

1912. 

1013. 

Belgium . . . 


184,120 

193, SO,") 

202,880 

2^3,100 

219,420 

France . . . 


475,788 

476,720 

333,506 

330,000 

335,000 

United States . 

I,49i,U16 

I,»fi4,5il0 

2,724,849 13,231,6:16 

8,202,6!16' 

Algiers . . . 
Tunis .... 

1 about 300,000 

320,834 

334,784 

319,079 

388,516 

461,030 

; 171,288 

852,088 

559,645 

1,286,2«2 

2,057.498 

2,284,bt8 

Bcypt . . . 

none 

none 

none 

2,397 

69,968 

101,811 

Christmas, 
Ocean, and 







\ ... 

... 

211,052 

456,000 

469,512 


Nauru Islands 

li 



All countries . 

1 

1 

2,433,779,8,955,686 

5,344,981 

6,886,299 

6,985,677 




OBOWfB 69 XITTIfittK^tlOKAX^ TEADE IK MAKURVK AKD EOODa 19 


The figure^) from certain countries for 1912 and 1913 are not 
complete, as much delay takes place in certain cases in issuing 
statistics, 80 that the figures for the total production of the world 
for these years, and especially for 1913, require to be increased 
somewhat. The table is sufficient, however, to show the very 
rapid rate at which the world’s production of raw phosphates 
is increasing. The United States, which has been for many 
years the largest producer of raw phosphates, embarked on 
tliis industry just fifty years ago— in 1867. An article by 
W. G. Phalen of the United States Geological Survey, pub- 
lished in the American Fertiliser Handbook for 1914, gives 
interesting statistics of the development of the industry from 
1867 to 1912. From this publication the figures in Table XI. 
are taken. 

TABLE XI. 

PHOSPHATE ROCK PRODUCTION IN UNITED STATES 
OF AMEHICA. 

From 1867 to 1887 pio<iuctioji wan 4,412,945 tons. 


1888 . 

448,567 

1890 . 

510,499 

1896 . 

. 1,038,651 

1900 . 

. 1,491,216 

1905 . 

. 1,947,190 

1910 . 

. 2,654,988 

1913 

. 3,097,021 


The first United States* deposits to be worked were in South 
Carolina. It was not till 1888 that the Florida deposits began 
to be mined, but they soon became more important than those 
of Carolina. In 1896 production began in Tennessee, and 
this soon became of importance also. Practically all the 
American phosphates are obtained from these three States, 
over 80 per cent of the whole coming from Florida. There are 
also extensive deposits known to exist in several other States, 
such as Utah, Idaho, Wyoming, and Montana. The Bureau of 
Soils, U.S. Departmeut of Agriculture, estimates that the re- 
serves of natural phosphates in tlie United States, calculated 
as high grade material of 75 per cent tricalcic phosphate, 
amounts to 10,677,673,125 lons,^ of which over ten thousand 
million tons exists in the almost untouched deposits of the 
Western States of Utah, Idaho, Wyoming, and Montana. There 
is no prospect, therefore, of a failure of phosphate supplies in 
the United States, even if the present consumption increases 
many times over. 

Though the North African deposits do not produce quite so 

^ luterndtional In«iitute of Agriculture, Bulletin of Agricultural Intelligence 
and Plant Dieeases, 1016, p. 826. 
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much phosphate as those of the Umted States, Tunis increased 
its pn^uction in the ten years preceding the war even more 
rapidly than Florida, and had become during these years the 
greatest exporter of raw phosphate in the world. While the 
United States still produces more phosphate than North Africa, 
the greater part of that production is consumed at home. On 
the other hand, nearly the whole production of Tunis and 
Algiers is exported, chiefly to the markets of Europe, of which 
it now forms the principal source of supply. 

With regard to the consumption of phosphates there is much 
the same tale to tell as with regard to nitrogenous manures. 
Britain, which at one time occupied a leading position as a con- 
sumer of mineral phosphates, has in comparatively recent times 
been passed by several other countries, and is not increasing 
her consumption nearly so rapidly as most other civilised 
countriea This is illustrated by Table XII., which gives the 
import of raw phosphate^ for several of the chief consuming 
countries in 1905, 1910, and 1913, taken from statistics pul> 
lished by the International Institute of Agriculture. 

TABLE XII. 

IMPORTS OF RAW PHOSPHATES. 



(Metric Tons.) 




1905. 

1910. 

1919. 

United Kingdom . 

. 427,744 

462,904 

647,666 

France 

446,722 

687,673 

940,791 

Germany 

501,048 

723,271 

928,798 

Italy 

240,144 

422,714 

529,776 

Japan . 

88,932 

168,231 

331,288 

Australia 

16,575 

107,300 

162,599 


The table shows that the import of phosphates by European 
countries like France, Germany, and Italy, as also the import 
by countries like Japan and Australia, was, before the war, 
increasing at a far more rapid rate than was the import by the 
United Kingdom. In addition to her import France uses at 
home most of the large amount of raw phosphate produced in 
the country, and is the largest consumer of mineral phosphate in 
Europe, though Germany is not far behind. The largest con- 
sumer of all countries is the United States, which is increasing 
her consumption with great rapidity. 

Mineral phosphates are used mainly for the manufacture of 
superphosphate, only small quantities being used directly as 
manure and for other purposes. The manufacture of super- 
phosphate is, then, the use to which nearly all of the mineral 
phosphate is put, and it is as superphosphate, or as mixed manures 
containing superphosphate, that nearly the whole of it is con- 
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somed in Agriculture. Table XIIL, the figures for which are 
taken from the returns of the International Institute, shows the 
production of superphosphate in some of the chief producing 
countries, and tells a similar tale to preceding tables. In France, 
Glermany, and Italy the production has grown with astonishing 
rapidity, and the same is true of most of the countries which 
prince smaller quantities, while in Britain the growth of pro- 
duction is only moderate. The case of the United States is the 
most remarkable of all. Complete figures are not given, but the 
production in 1904 is stated at 695,068 tons, and in 1909 at 
1,089,600 tons.^ The production has therefore increased nearly 
fivefold in ten years, and in 1913 far exceeded that of any other 
country in the world. 


TABLE XIII. 

PBODUCTION OF SUPERPHOSPHATE. 
(Mbtrio Tons.) 



1900. 

1908. 

1905. 

1910 

1918. 

United Kingdom • 
France .... 
Qermanj 

Italy .... 

United States . 

621,000 

945.000 
644,400 

252.000 

655,200 

1,053,000 

765,000 

392,400 

772,200 

1,314,000 

873.000 

480.000 

756,900 

1,634,400 

1,353,000 

1,050,200 

1 ••• ' 

810,000 

1.920.000 
1,818,700 

972,600 

3.248.000 


The world’s production in 1913 is estimated to have exceeded 
eleven million tona By far the most important use of sul- 
phuric acid before the war was in the manufacture of super- 
phosphate. 

The greatest rival of superphosphate in recent times has been 
basic slag. This is a by-product of the purification of steel by 
the basic process. It began to be produced at Middlesborough 
by the Thomas-Gilchrist or basic modification of the Bessemer 
process in 1879, and was for some time a waste product. Its 
value was soon recognised in Germany, and the slag produced 
in Britain was for a time entirely exported to Germany. Even 
up to the outbreak of war much of the slag produced in Britain 
was exported. The basic process of steel manufacture proved of 
much greater advantage to the steel industry of Germany, 
Belgium, and Luxemburg, than to that of the country of its 
origin, and in a few years Germany was producing far lai^r 
quantities of basic slag than the United Kingdom. Also the use 
of slag in agriculture became popular in Germany very rapidly, 

' Froduotiun et Coniomnistion des Engnu* Chemiques dsns is Monde, p. S4. 
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and the consumption of slag in that country has always far ex* 
ceeded that of any other country. Even when its value began 
to be recognised in Britain, the supply of the material remained 
for years lai^ely in the hands of German firms. It was from 
the late German firm of H. & E Albert, London, that the 
following figures showing the world’s production of slag up 
to J900 were received. 


TABLE XIV. 


WORIiD’.«i PRODUCTION OF BASIC SliAO. 


Year. 
1880 . 
1885 . 
1890 . 
1895 . 
1900 . 


Tons. 

10,000 

150.000 

410.000 

845.000 

1,760,000 


The production of slag in Uerinaiiy, including Luxemburg,^ 
was 4326 tons in 1880, 358,320 tons in 1890, and 953,370 tons 
in 1899. 

The increase in production in the chief producing countries 
since 1900 is shown in Table XV., the figures for whicli are taken 
from the returns of the International Institute of Agriculture. 


TABLE XV. 

PRODUCTION OF BASIC SLAG 
(Mrthtc Tons.) 


_ 1 

loOO 1 

190,5. 

1010. 

1918. 

United Kingdom 

France 

Belgium . . . , 

Germany (includiiiL'- Liixendmig) 

1 

123.000 

230.000 

112.000 
1,035,800 

2U,500 

338.000 i 

225.000 1 
1,551,000 

200,000 

534.000 

488.000 
2,007,000 

404.000 

655.000 
2,500,000 


The net export of slag (ex{)ort less import) is shown for the 
chief exporting countries in the next table. 


TABLE XVI. 


NET EXT^ORT (EXPORT LESS IMPORT) OF BASIC SLAG 


United Kingdom 
Belgium . 
Germany . 


(Metbic Tons.) 

1905. 

. 215,240 
. 72,142 


1910 191B. 

218,134 115,796 

422,644 541,354 

71,366 272,809 


^ Jour. Soey. CheiQi Iml., 1901, xx. 521. 
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The tables show that Germany consumed nearly the whole 
of her immense production of slag, while, in spite of her 
moderate production, up to the outbreak of war, Britain 
exported a considerable proportion of what she produced. 
Belgium had by far the greatest net export, but still retained 
a considerable quantity for home use relatively to her small 
acreage. 

Potash Manures. 

Until recent times the ashes of plants and the lees of 
wine formed almost the only sources of potash and its salts. 
Nitrate of potash or nitre was obtained as an efflorescence from 
certain soils in India and some other hot countries ; but most 
potash compounds, whether for use as manure or for other 
purposes, were obtained from wood ash, kelp — the ash of sea- 
weed, — barilla, and other such sources, or from the tartar or 
argol of wine. The great German deposits of potash salts 
began to be developed about I860, and since then the 
German potash industry has continually grown and increased 
until it had before the war almost a monopoly of the world's 
supply of potash salts for use as manure and for other 
purposes. The industry was developed with the help of the 
Prussian Government, which had a direct interest in the mines. 
All the producing companies were formed into a syndicate, 
which regulated production and prices, and conducted a 
thorough, well-organised and scientiKc propaganda, at first in 
Germany itself, then in Western Europe and the United 
States, and latterly throughout the whole world. Probably no 
branch of the fertiliser industry has been so thoroughly con- 
trolled and organised as the potash industry, and in the use 
made of agricultural science for propaganda purposes it has 
been the model and example which has been distantly followed 
in recent times by older branches, such as those which deal 
with nitrate of soda, sulphate of ammonia, and mineral 
phosphates. 

The older, badly organised potash industries, such as the kelp 
industry, had before the war almost ceased to struggle against 
this great, well-organised syndicate. Until the United States, 
owing to a fiscal dispute, began a few years ago to search seriously 
for home sources of potash compounds, all countries seemed to 
be content to draw their supplies from the unlimited stores of 
the organised and efficient German syndicate, and to allow any 
feeble home potash industry they had to go to the wall. From 
this lethargy we have recently been roused by the war, and the 
scarcity and rapid rise in price of potash compounds has caused 
feverish activity in the search for independent sources of these 
valuable products. 
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The Gterman Potash Syndicate has always pnblished very 
complete statistics of its production and export of potash com- 
pounds, and has freely used these throughout the world for 
propaganda purposes. There was therefore little difficulty 
in obtaining complete returns of the production and con- 
sumption, before the war, of the Syndicate’s products in agri- 
culture and industry throughout the world. These statistics, 
naturally, make no mention of potash compounds derived from 
other sources, but during the past twenty years, at any rate, 
production from all other sources was very small in com- 
parison with the German production. 

The following table, compiled from statistics published by 
the Syndicate before the war, shows the rapid and continuous 
growth of the industry from 1861 onwards ; — 

TABLE XVII. 

GERMAN PRODUCTION OP POTASH COMPOUNDS. 



(Metric Tons.) 

Crude nalte 

Concentrated n 

1861 . 

2,293 

... 

1865 . 

89,060 

• •• 

1870 . 

. 288,598 

... 

1875 . 

522,866 


1880 . 

668,596 

... 

1885 . 

929,050 

144,850 

1890 , 

. 1,279,265 

209,961 

1895 . 

. 1,531,585 
. 3,037,035 

212,558 

1900 . 

409,582 

1905 . 

. 4,878,598 

679,448 

1910 . 

. 8,160,778 

1,124,629 

1,647,906 

1913 . 

. 11,607,510 


The crude salts are the raw salts as raised from the mines. 
These are partly used as fertilisers without further treatment, 
except grinding and grading, and partly used for the manufac- 
ture of such concentrated salts as muriate of potash and sul- 
phate of potash. Under "Crude Salts,” in Table XVII., is 
included the well-known manure kainite. The chief crude salts 
raised from the mines are carnallite and kainite. Carnallite 
is used chiefly for the manufacture of the concentrated' salt 
muriate of potash. 

The chief concentrated salts produced ate muriate of potash 
and potash manure salts. Sulphate of potash is produced ia 
much smaller, though still large quantities. 

The table shows that the expansion has been specially rapid 
since 1905, both for crude and for concentrated salts. During 
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fche eight years, 1906-1913, the production of crude salts has 
increased at an average rate of over 800,000 tons per annum, 
and the manufacture of concentrated salts at an average rate of 
over 130,000 tons per annum. These are remarkable figures, and 
indicate the possibilities of the potash industry in the future 
and the importance of developing all independent economic 
sources of potash salts. 

By far the most important use of potash salts is in agriculture. 
In the earlier days of the industry the German potash salts 
were used principally in industries other than agriculture, but 
the Syndicate soon recognised that their greatest field for expan- 
sion was in agriculture, and both at home and abroad they have 
diligently cultivated the agricultural market. The great ex- 

S ansion in the industry shown in Table XVII. has been mainly 
ue to the increase in the agricultural use of potash. This is 
illustrated in Table XVIII., in which all German potash com- 
pounds are reduced to the common terms of pure potash, which 
gives the best basis of comparison for such a purpose. 

TABLE XVIII. 

CONSUMPTION OF POTASH IN AGRICULTURE AND 
INDUSTRY. 



1880. 

1890. 

1900. 

1910. 

Pure Potash used for Agricul- 

tons. 

tons. 

Uns 

tons. 

TDRAL purposes 

Pure Potash used for Industrial 

29,127 

71,679 

255,722 

766,684 

1 

purposes 

39,453 

60,623 

70,257 

91,299 

Per cent used for Agriculture . 

42-4 

68-7 

78 '4 

89‘3 


In 1880 only 42*4 per cent of the German production of 
potash was used for agriculture, while in 1910 almost 90 per 
cent of the enormously increased production was used as 
fertiliser, and the use in all industries other than agri- 
culture was relatively small. Putting it another way, in the 
thirty years from 1880 to 1910 the consumption of German 
potash in all industries other than agriculture was a little 
more than doubled, while the agricultural consumption in-' 
creased more than twenty-six fold. 

Germany is the chief user of her own rotash salts, whether 
for agriculture or otherwise. In Table XIX. some statistics for 
recent years are given in terms of pure potash. 
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TABLE XIX. 

CONSUMPTION OF POTASH IN GERMANY AND 
OTHER COUNTRIES. 

Stated in terms of Pure Potash in Metric Tons. 


Agrtcdltur*. Industry. 



Oertnany. 

Alt other 
coiintrieR. 

Oermany. 

All other 

COUIltl i«fl. 

1903 . 

. 163,630 

147,784 

.89,370 

26,636 

lOTHl . 

. 228,485 

241,88.8 

48,731 

28,435 

1909 . 

. .305,960 

284,067 

5.1,281 

57,498 

32,024 

1911 . 

. 422,341 

426,060 

34,028 


Germany uses practically as much potash for agricultural 
purposes as all other countries put together, and uses much 
more than all other countries for other industries. These 
figures, which are derived from the statistics of the Potash 
Syndicate, do not take account of potash produced in other 
countries than Germany, such as the potash derived from kelp 
in this country and Japan, and the nitrate of potash produced 
in India. As already pointed out, however, the production 
from these sources is small, and would not make a very serious 
alteration in the figures given in the table. The increase in 
the consumption has proceeded fairly equally both in Germany 
and in other countries, whether for agriculture or for other 
industries, and both in Germany itself and in other countries 
it is the agricultural market which is the important one. 

After Germany, by far the most important consumer of 
potash salts is the United States, and, before the supply was 
cut off by the war, the market there was rapidly expanding. 
Other important consuming countries were the United King- 
dom, France, Belgium, Holland, the Scandinavian countries, 
and Austria-Hungary. In the United Kingdom the con- 
sumption increased rapidly between 1900 and 1913. Per acre 
of arable land Scotland was one of the chief consumers of 
potash manures before the war, though much Scottish soil 
stands less in need of special potash manuring than the light 
potash-hungry soils which form such large areas in Germany 
itself, and others of the chief potash-using countries. 

In spite of the predominance of the German potash industry, 
the manufacture of potash compounds from seaweed ash or 
kelp survives to a certain extent in Scotland. It has not 
been found possible to obtain exact figures of the production 
of potash salts from kelp, but it probably amounts to two 
or three thousand tons of concentrated potash salts per annum. 
This industry could, no doubt, be considerably developed. 
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Other Manures. 

Besides the great classes of Nitrogenous, Phosphatic, and 
Potassic manures discussed above, there is a very large trade 
in a number of other fertilisers, several of which are organic 
waste products from other industries. In addition to the 
industry in real guano, which is composed of the dung and 
waste of sea-birds, there is a considerable industry in Sub- 
stances called guano, the chief of which is fish manure or 
fish guano, made from fish refuse. The net import of guano 
— import less export — calculated from the returns of the Inter- 
national Institute of Agriculture for the yeais 1905, 1910, and 
1913 for the chief importing countries, is shown in the follow- 
ing table : — 


TABLE XX. 

NET IMPORT (IMPORT LESS EXPORT) OF GUANO, NATURAL 
AND ARTIFIUIAL 


(Metric Tons) 



im. 

1910. 

1913. 

United Kingdom 

. 20,810 

15,035 

22,590 

France 

5,408 

2,079 

1,035 

Belgium . 

8,735 

10,721 

20,095 

Germany . 

71,485 

40,244 

65,792 

United Htutes . 

, 26,063 

4 4,978 

19,412 


That these imports of guano are largely made up of artificial 
guanos, such as fish guano, is evident from the following con- 
siderations: (1) The total production of natural guano in Peru 
in 1913 was 74,707 metric tons, of which 37,177 tons were 
reserved for home consumption, the other 37,530 tons being 
exported. The *production of natural guaiio elsewhere was 
about 6000 tons in South Africa, and 2100 tons in the New 
Caledonian islands. The total export of natural guano, there- 
fore, did not exceed 46,000 tons in 1913. The net import 
shown in Table XX. for the same year was nearly 120,000 tons. 
(2) In the returns Norway figures as an exporting country, 
and is not an importer. The only guano exported by Norway 
is fish guano. The quantity exported by Norway in 1913 was 
14,214 tons. 

In Table XX. Belgium has a minus import of over 10,000 
tons in 1910. This is accounted for by the fact that large 
quantities of manure, as of other substances, pass through 
Belgian ports into Germany. In 1910 the Belgian import was 
below the average, but there were specially large imports in 
1909 and 1911. 
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A class of manures, of which there is not only a very large 
production and internal trade, but a very large international 
trade, consists of organic nitrogenous materials of animal and 
vegetable origin. The chief of these manures of animal origin 
are prepared from horns, hoofs, wool waste, hair, feathers, blood, 
skin and leather, while the chief vegetable products are cakes 
and meals left as by-products after the extraction of oil from 
certain oil-seeds. Such materials have been used as manure to 
a certain extent since early times, long before the present great 
industry in mineral or chemical manures had its origin. Thus 
we find that Davy, in his ‘ Elements of Agricultural Chemistry,’ 
published in 1813, not only mentions the use of fish refuse as 
manure, but also points out that horn, hair, feathers, woollen 
rags, rape-cake, and malt dust all form valuable manures. He 
states that Mr Coke of Holkham, who was so well known in the 
history of the improvement of agriculture in the East of England, 
brought the practice of the use of rape-cake as a manure for 
turnip crops to “ its highest degree of perfection.” 

At the present day there is still a considerable industry in 
these articles, some of which are very popular and trusted manures 
in certain districts. Eape-dust or rape-meal, for instance, is 
extensively used as a manure in certain parts of England, and 
in India large quantities of csustor-cake and meal are used. In 
the International Eeturns of Imports, Germany and France 
appear as the largest importers of animal refuse materials. 
(Jermany is stated to have imported in 1913, 2899 tons of 
residues of horns and hoofs for manurial use, and 64,421 tons 
of “various animal residues”; while France imported in the 
same year 82,044 tons of “various animal residues.” 

All these figures, however, are dwarfed by the enormous 
import by Japan of soya-bean cakes and other oil-cakes for use 
as manure, which in 1913 amounted to 859,008 tons. Such 
cakes are the principal concentrated manure used in Japan. 
We have seen above that in recent times Japan has rapidly 
increased her consumption of chemical fertilisers — such as 
sulphate of ammonia and superphosphate — but the traditional 
imported manure used in that country is bean-cake, which is 
imported mainly from China. Japan also appears in the returns 
as having imported, in 1913, 4820 tons of various animal 
residues.” The above figures show that the international ex- 
change of oil-cakes for fertilisers is a very large industry in the 
far East, and must employ a great amount of shipping. 

Lime , — Though very large quantities of lime are applied to 
the soil in different countries, practically it is not an article 
of international exchange. Though statistics can be obtained 
in different countries of the production of lime, much of this 
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lime is used for industries other than agriculture, and there is 
no means of determining how much is used for agriculture and 
how much for other purposes. 

We are safe to say, however, that since 1880 the use of 
lime for agriculture in Britain has diminished, and in this respect 
we have not progressed, but have gone seriously backwards. 

To sum up the position with regard to manures, the whole of 
the statistics show that, since 1880, an enormous development 
has taken place in the world’s fertiliser industries, and a great 
world-wide commerce has sprung up in materials for making 
fertilisers, and in the hnished fertilisers themselves. Fertilisers 
are now consumed in millions of tons per annum in the chief 
countries in which intensive agriculture is pursued. The United 
States, for instance, which is stated ^ to have consumed in 1880 
1,160,000 tons of fertilisers, and to have increased this con- 
sumption to 2,200,000 tons in 1900, developed the industry at 
a greatly increased ratio after that date, and, according to the 
official census of production, produced 5,096,778 tons in 1909, 
and 7,633,925 tons in 1914, an increase of nearly 50 per cent, 
or over two and a half million tons in five years. During this 
period of development the growth of the British production and 
consumption of fertilisers has been relatively slow. 

Inckease of Crop Production. 

Fertilisers are used to increase crops. Farmers would not 
go to the expense and trouble of using them if they did not 
consider that they would obtain a return from their use suffi- 
cient to recoup themselves. Consequently we may expect that 
those countries which are rapidly increasing their consumption 
of fertilisers are also increasing their crop production, and this 
we find to be the case. 

It is not the intention to deal with this question at any length 
in the present paper, but some illustrations of how crop pro- 
duction per unit of area increases with increased consumpt of 
manures, which have a particular and important relation to the 
present crisis in our national history, may perhaps be given. 

The population of the great developing countries of the 
world, such as Britain, the United States, and Germany, has 
been rapidly increasing wdth the development of modern 
industries, and the consequent growth of towns. Both the 
increase of population and the increase of wealth, which 
brings with it a higher standard of living and a con- 
sequently greater consumption of food, call for an increased 
food supply. This can be met in two ways ; (1) by increasing 

; ^ Ameriof^n Fertiliser Hioidbook, 1914. 
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the production of the laud of the country; (2) by importing 
food from other countries. In the case of a great new country 
like the United States production can be increased in the 
country by breaking up new land, and also by more intensively 
cultivating land which is already under the plough. Both of 
these methods are being used to increase the food production 
in that country, which, probably for a long time to come, will 
be able to face with equanimity the question of food supply 
from home sources. 

The case is quite otherwise in the highly industrialised coun- 
tries of Western Europe, which have no great reserves of land 
to bring under the plough. To increase their food supply they 
must either increase the intensity of their cultivation, by in- 
creasing their use of manures and by other methods, or they 
must import, — or they may do both. Britain and Germany 
stand out in sharp contrast as to the policies they have pur- 
sued in this matter. Britain has depended on the importation 
of food, and has been content to let her home agriculture 
decline, while Germany has pursued the contrary policy, and 
has taken great trouble to stimulate home agriculture and 
increase the home production of food. A point may of course 
be reached where home food production is unable to keep pace 
with increase of consumption, no matter how highly the land 
may be farmed. In that case a nation must import food to 
supplement the home production. Belgium, which before the 
war was probably the most highly industrialised and probably 
also the most intensively cultivated country in Europe, was an 
example of a nation which had reached that stage. Although 
in all the principal crops Belgium headed the list for production 
per acre, and carried nearly twice as many cattle per 100 acres 
as Great Britain, she, like Great Britain, had to import much 
food to maintain her population, which was of far greater density 
than that of Great Britain and about twice as dense as that of 
Germany. In writing of Belgium one must use the past tense, 
for it is impossible to say what the present condition of that 
martyred country may be, though we know that for the time 
her prosperity is blotted out. 

Great Britain is the greatest importer of foodstufi’s in the 
world. We import far more food, and employ far more 
shipping to carry it, than any other country in the world. 
Britain was the first country to become highly industrialised. 
For a time agriculture improved along with other industries. 
With the development of new countries and the increase 
and improvement of means of communication, however, a time 
came when agricultural products from these new countries, 
or from non-industrialised lands like Russia and India, began 
to compete seriously with the products of home agriculture. 
This country deliberately adopted a policy of free imports 
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and cheap food, and al the same time made no eHort, by 
education and research, and by organisation of agricultural 
industries, to assist the home cultivator to compete with cheap 
foreign produce. The results are well known, tlreat areas of 
arable land went out of cultivation, and in spite of cultivation 
being restricted to the better lands, production per acre did not 
increase to any appreciable extent, but in some cases went back. 
The total wheat area of the United Kingdom, which in the five 
years 1870-1874 averaged about 3| million acres, diminished to 
about If acres in 1913, yet there was very little increase in 
production of wheat per acre during this period. 

Fifty years ago Germany was far behind Britain both as an 
industrial and as an agricultural nation. After 1870 she made 
rapid progress in industry, and her population rapidly increased. 
Like the other great nations of western Europe, with the excep- 
tion of Britain, she also endeavoured to improve her agriculture 
by adopting a widely spread state-supported system of agri- 
cultural education and research, and by encouraging and giving 
state backing to various bodies which assisted in the organisa- 
tion and capitalisation of agriculture. A time came, however, 
when, despite these efforts and the great results they produced, 
the increase in population overtook the increase in agricultural 
production, and a lengthy and bitter controversy took place as 
to whether Germany should foster her agriculture or follow the 
example of Great Britain and sacrifice her agriculture for the sake 
of industry and commerce. During the Chancellorship of Count 
von Caprivi it seemed likely that the British example would be 
followed ; but this policy was reversed under Prince von Biilow, 
and what has been called a ‘‘plough policy” was adopted, and 
made the fixed policy of the country. The reasons which in- 
duced von Bulow to adopt this policy are fully set out in his 
book ‘ Imperial Germany.' Tlie consequence has been that since 
early in this century German agriculture has been specially 
fostered, not only by state- supported education, research, and 
organisation, but by the fiscal arrangements of the country, and 
has continued to increase its powers of production. Along with, 
and largely in consequence of, the increase in the use of fertil- 
isers which has been illustrated in earlier tables, Germany has 
steadily increased her production per acre, till now her pro- 
duction per acre of most of the principal crops grown in both 
countries exceeds that of Britain, although she has not, like 
Britain, been restricting her production to the better soils, but 
has been increasing her arable acreage. This is illustrated in the 
next two tables, the figures in which are taken from an import- 
ant pamphlet by Mr T. H. Middleton, published last year by 
the Board of Agriculture and Fisheries,^ 

1 The Recent Development of German Agriculture, by T. H. Middleton, C.B. 
1916. Cd. 8605. 
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TABLE XXI. 


CROP PRODUOTION. GERMANY. 



Average total PRt»- 

DUCTION. 

Average Production pri 
Acki:. 

FIVB'YBAH PfcRIOD. 

1 

Million tons. 

Centals, 1 
(100 lb). 

Tons. 


CiToals. ^ 

Potatoes 

Cereals. 

Potatoes. 

1879-83 . 

13*2 

211 

10*24 

3-06 

1889-93 . 

16*2 

263 

10-87 

3*48 

1899-1903 

1 22-5 

421 

16*53 

6*28 

1909-13 . 

' 26-9 

1 

45 0 

17 86 

6*46 


TABLE 

XXII. 




COMPARISON OF YIELD OF CROPS. 



Pee Acre per Annum. 


England and Wales. 

Germany. 


1885-S9. 

1 

1SS3-87. 

1909-18 

Wheat (bushels) . 

29*5 

31*2 

19 8 

31*6 

Barley „ ... 

32*4 

32-7 

22-7 

36*7 

Oats „ ... 

38*8 

390 1 

25-7 

44-6 

Potatoes (tons) 

6*9 

1 6*2 

3*4 

5*4 

Meadow Hay (cwts.) 

26 1 

1 23-1 

22-5 

33-7 


Table XXI., which gives averages for five -yearly periods, 
shows that in the thirty years, 1879-83 to 1909-13, the Ger- 
man production of cereals aud potatoes more than doubled, and 
that this increase was more due to increase of production per 
acre than to increase of arable acreage. Table XXII. gives 
a comparison, between England and Wales on the one hand 
and Germany on the other, as to the increase per acre in the 
production of the principal crops grown by both during a period 
of about twenty-five years. It will be seen that in all crops, 
except potatoes, the German production in 1909-13 has passed 
that of England and Wales. It is also to be remembered that 
there are in Germany under arable culture great areas of very 
poor light land which grow princip^ly rye and potatoes, while 



OBOWlto 09 XHtlBUATIOKAL TBA0E m IUK0EES AKD FOODS. Ai 

in this oountiy potatoes are not generally grown on such poor 
soils. These great increases of crop per acre are to be largely 
accounted for by the increased use of fertilisers. During the 
period when the great increase in production per acre took place, 
1890 to 1913, the annual consumption of fer^isers in Germany 
increased from about 1,600,000 tons to over 7,000,000 tons 
As Lord Selborne, the then President of the l^ard of Agri- 
culture and Fisheries, pointed out last year, the war is being 
fought by our great enemy, Germany, “ as much on an agricul- 
tural as on a military organisation of the nation,” and, he said 
truly, ** if agriculture had made no more progress in Germany 
than it has in the United Kingdom during the period 1895-1915, 
the German Empire would have been at the end of its food 
resources long before the end of the second year of the war.” 

While the United Kingdom imports the greater part of the 
food which it consumes, and especially of the staple foodstuff 
wheat, Germany is able to produce at home by far the greater 
part of the food which she requires. Table XXIII., which 
gives Mr Rew's estimates ^ for the five years 1910-14, shows 
the extent to which our staple foodstuffs are produced in the 
United Kingdom, in the British Empire overseas, and in 
Foreign Countries. 


TABLE XXIII. ‘ 


COMPARISON OF IMPORTS AND HOME PRODUCTION. 

1910-14. 



United 

Kingdom. 

British 

Empire 

Overseas. 

Foreign 

Oocintnea. 


Per cent. 

Fci^eent. 

Per cent.^ 

Wheat . 

. 19*0 

39*3 

41*7 

Meat . 

. 57-9 

10*7 

31*4 

Poultry 

. 82*7 

0*2 

17 1 

Eggs . 

. 67-6 

0*1 

32*3 

Butter and Margarine 

. 261 

13*3 

61*6 

Cheese . 

. 19-6 

66*4 

16*1 

Milk and Cream . 

. 96*4 

... 

4*6 

Fruit . 

. 36-3 

8*3 

56*4 

Vegetables . • 

. 91-8 

1*1 

7*1 


Many thought at the outbreak of war that we should be able 
rapidly to bring Germany to extremities by cutting off her 
sea-borne food supplies. In spite of repeated disappointments 
there seem to be many as ready as ever to believe that we are 
doing BO. A study of the International Statistics of crop pro- 
duction indicates that, provided Germany is able to maintaih 
her cultivation and does not suffer from disastrous harvests, 

^ Journal of the Board of Agriculture, xxU. p. 514, 1015. 

VOL. XXTX. 0 
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she should be able to maintain herself in essential foodstuffs, 
like cereals and potatoes, no matter how long the war may last. 

For the purpose of a comparison, Germany and Austria- 
Hungary, the Central Powers, have been classed together in 
Table XXIY. on the one hand, and the United Kingdom and 
France on the other. Presumably Germany and Austria- 
Hungary can freely exchange foodstuffs with one another, as 
well as with Holland, Denmark, the Scandinavian countries and 
Switzerland, although they are cut off from overseas trade. Hie 
figures in Table XXIV. have been drawn from ‘ AmmaiTt 
InternaiimcU de StaiisHque Agricole, 1913 et 19H1 

In Table XXIV. wheat and rye are grouped together as “bread 
com.” Ilye is the chief cereal food of the German people, who 
do not produce nearly so much wheat as Austria-Hungary or 
France, but produce more rye than all the others put together. 
In Britain, France, and Austria-Hungary wheat is the staple 
cereal food. Before the war Germany imported a large amount 
of wheat, about 2-5ths of her consumption, but it does not 
follow, as was rashly concluded by many, that in case of war 
Germany can produce bread to feed herself for only about seven 
and a half months of the year. Her bread is mainly rye-bread, 
and she imports no rye, but in normal times uses great quantities 
of rye as food for stock. In war, when her import of wheat is 
largely cut off, she can eat less wheat- but more rye-bread, and 
use less rye as food for stock. That may cause her stock to 
diminish, and so diminish the supply of animal food, but, after 
all, animal food is a luxury, not a necessity. 

TABLE XXIV. 

AVERAGE FOOD PRODUCTION BEFORE WAR. 1905 to 1914. 


Pot’ 1 LAT 10 N, MiLUOBB. 

Germany, 

67-8 

An stria* 
Hungary. 
49-6 

Total. 

117-5 

United 
Kingdom. 
46 4 

Fiancf . 
39-6 

Total 

86-0 

Wheat, million tons . . 

3 95 

6-21 

10 16 

1-61 

8 90 

10-61 

#ye, „ . . 

10 67 

3-95 

14-62 

•01 

1-30 

1*31 

Bread corn „ . . 

14-62 

1016 

24-78 

1-62 

10 20 

11-82 

Barley, „ . . 

3-24 

814 

6-38 

1-45 

MO 

2*45 

Oato, „ . . 

8*88 

8-56 

11-94 

3-08 

4-98 

8-01 

Maize „ . . 

... 

4 93 

4-93 




Potatoes ,, * . 

46-76 

18-57 

1 64S.3 

6-82 

13 53 

20*35 


Hie main deduction to be drawn from Table XXIV. is that 
before the war the Central Powers normally produced more than 
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twice as much “bread com” as Eraace and the United Kingdom 
taken together, and also more than twice as much of the total of 
the other cereals — barley, oats, and maize — and more than three 
times as much potatoes. The population of the Central Powers, 
however, is greater than the total population of the United 
Kingdom and France. The next table (XKV.) shows the 
approximate production per head of the population of bread 
com, other cereals and potatoes, calculated from the figures in 
Table XXIV. 

TABLE XXV. 


AVERAGE PRODUCTION PER HEAD OF POPULATION 
PER ANNUM. 1905 to 1914. 


Central 

Powers. 

Bread Corn . . 460 lbs. 

Other Cereals . . 440 „ 

Potatoes . . . 1200 „ 


United 

Kingdom. 

77 lbs. 


210 

320 


Fiance. 

570 lbs. 
330 „ 
•760 „ 


It is a reasonable deduction from this table that, if the Central 
Powers have been able during the war to maintain a production 
of cereals and potatoes equal to their average for the ten years 
preceding the war, they have sufficient of these staples to feed 
their population without importing from surrounding countries, 
for they have nearly IJ lb. of bread corn and over 3 lb. of 
potatoes per day for every individual in the population. These 
should leave a considerable balance of offals and potatoes, 
as well as of ‘‘other cereals,” for stock food, and so enable 
them to maintain, with the help of their forage crops, their 
horses and a considerable head of stock to yield milk and 
other animal foods. No doubt there are difficulties of dis- 
tribution, and difficulties in rapidly altering the whole trade 
and organisation of the country so as to turn products capable 
of being used as food, but ordinarily used for other purposes — 
such as brewing, spirit production, starch production, and so 
forth — into the new channels necessary to secure their use as 
food for the population. No doubt, also, the people have to 
alter their customary diet and endure a good deal of hardship 
from lack of foods to which they have been accustomed. All 
this is on the assumption that the harvests do not fail and that 
cultivation is maintained, and these are matters concerning 
which it is difficult to obtain accurate and unbiassed in- 
formation. 

The case of France seems to be somewhat similar. The 
figures indicate that under war conditions, when a patriotic 
population is prepared to restrict its dietary and live frugally 
on simple foods, that country also is able to produce sufficient of 
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the staple foods, cereals and potatoes, to feed the popalatioo 
without importing from other countries. 

The case of the United Kingdom is far otherwise. The 
production of bread corn is only a small fraction of what is 
required. Even if the whole of the other cereals could be 
used as human food, they would not be sufficient to meet the 
deficiency ; further, this is not possible, as oats must be used, 
at least to some extent, for horses and other stock. The pro- 
duction of potatoes is nearly sufficient to meet the normal needs 
of the population, but there is no margin to meet the case of 
a deficient crop, such as we had in 1916. It is therefore of the 
utmost importance that, by the increased use of fertilisers and 
by increasing the area of arable land, the production of cereals 
and potatoes should be increased — not by a small percentage, 
but to an extent which will seriously alter the system of 
agriculture in this country. 

It is also of the utmost importance that the supply of 
fertilisers should be maintained and even increased. Fertilisers 
like basic slag and sulphate of ammonia, which are produced 
in the country, should not be exported if they can be used 
at home. It requires less shipping to import fertilisers than 
to import an amount of food equivalent to what can be 
grown by the proper use of fertilisers. Therefore it is, within 
limits, more economical in shipping to import fertilisers than 
to import food. The authorities should see to it, therefore, 
that a sufficient supply of all necessary fertilisers — such as 
mineral phosphates — which are not produced at home, is im- 
ported. It is even more important to use shipping for this 
purpose than to use it for importing food. 

Prince von Bvilow insisted with the German people that “ in 
time of war the productive power of agriculture is a vital 
question for the whole nation.” We are learning this lesson 
under the stress of war. In the edition of his book, ‘ Imperial 
Germany,’ published since the war broke out, von Biilow writes : 
“Germany was spared the catastrophe which would overtake 
England, and that by the productiveness of German agri- 
culture. Certainly not without difficulty, but nevertheless with 
complete success, since the beginning of the war German 
agriculture has solved the mighty problem of feeding the 
whole German civil population, the millions of German 
soldiers, and the millions of prisoners of war, with the 
products of German husbandry and cattle-breeding. This 
tremendous achievement is mainly rendered possible by the 
unparalleled development of intensive culture in Germany.” 
These words from an enemy convey a lesson for us. 



37 


THE INHERITANCE OF MUTTON POINTS 
IN SHEEP. 


By Bl. J. J. MACKENZIE, M.A., Header in Agriculture in the Uniyersity of 
Cambridge; and F. H. A. MARSHALL, Sc.D., University Lecturer in 
Agricultural Physiology in the University of Cambridge. 

This paper deals with part of an investigation which arose out 
of Wood’s work on the Inheritance of Face-colour and Horn- 
lessness in Sheep. Some Australian dock-masters, seeing the 
results of that work among the stock on the Cambridge Uni- 
versity Farm, became desirous that Mendel’s theory should be 
further tested in experiments upon sheep. In particular, they 
wished to ascertain if, or to what extent, it was possible to 
combine the Merino fleece with the good mutton characters of 
the Shropshire. These gentlemen, on returning to Australia, 
selected and despatched in the spring of 1909 a couple of high- 
grade Merino rams as a present to the Cambridge School of 
Agriculture. The latter, through the courtesy of Mr Alfred 
Mansell, obtained by purchase a score of flock Shropshire 
shearling ewes. The two Merino rams differed in type, and 
among the ewes there was the amount of variation such as 
usually exists with such stock — that is to say, they were not as 
symmetrical in fleece or in shape as would probably have been 
the case had they been ewes picked out from any first-class 
flock for show in any one year. The differences between the 
carcases of the Shropshire ewes and those of the Merino rams 
were, however, very wide, being quite as marked as in the case 
of their respective fleeces, and that difference is well known to 
be very great. 

The accurate recording of the detail of each mutton point, so 
that it became possible to trace its inheritance through more 
than one generation, was, to any one accustomed to judging 
stock, obviously a difficulty which entailed pioneer work. 

We first decided to try and overcome the difficulty by means 
of accurate measurement. This system demanded very con- 
siderable practice to ensure anything like accuracy, while the 
results obtained were liable to variation, due to any slight 
movement on the part of the sheep, and had always to be con- 
sidered with reference to the condition or state of fatness of 
the several animals which were dealt with. Nevertheless, and 
notwithstanding many obvious errors, we continued to make 
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measurements for several years, and a large number of figures 
were compiled. 

However, it became obvious to us that, as regards practical 
use at any rate, our pioneer measuring work did not accurately 
bring out what was required. We hope, after the war, to profit 
by the experience gained, and recommence a series of more 
useful and certain measurements. 

Theoretical CoNsiDERATiONa 

We were further confronted at the outset with tho difficulty 
as to whether any of the points with which we intended to deal 
could be regarded as ‘‘ unit characters,” and whether, if it were 
possible so to regard them, they were capable of being trans- 
mitted according to Mendeliau expectation. In order to appre- 
ciate our difficulty it is necessary to understand what the 
Mendelian theory postulates, and how the views which we have 
adopted are liable to become altered when we consider the 
animal organism not merely as a mass of hypothetical units 
shaken together in chance combinations, but as an organic 
whole, each part, in respect of its functions, exercising an 
influence (sometimes great but sometimes insignificant) upon 
every other part. 

As is well known, MendeFs original experiments were upon 
hybridisation or crossing with different varieties of peas, the 
two varieties initially selected differing from each other in 
particular characters, such as tallness or dwarfness.^ The 
liybrids produced by crossing all resembled one another super- 
ficially, but, when intercrossed among themselves, gave rise to 
peas which in every respect resembled one or other of the two 
original grand-parental stocks. They also gave rise to peas 
identical with the parent hybrids, the three varieties occurring 
in the numerical proportion 2:1:1, the hybrids being equal in 
number to the sum of the other two (grand-parental) varieties. 
Mendel drew the conclusion that in the hybrid the gametes or 
reproductive cells (both male and female) were of two kinds, 
which were respectively identical with the two kinds repre- 
sented by the gametes of the original pure varieties. Thus the 
hybrid or cross-bred variety was what is now sometimes called 
a ‘‘splitter” — that is to say, it produced more than one kind of 
gamete or germ cell carrying its own distinctive character. 
Proceeding on this theory, Bateson and Punnett have found 
that the Blue Andalusian fowl is invariably a splitter; it gives 

^ For a fuller account of Mendel^i theory, and of various experiments by 
subsequent investigators upon the phenomena discovered, see Wood and 
Punnett, “ Heredity in Plants and Animals,” Trans. Highland and Agric. Society, 
vol XX., 1908. 
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off two sorts of grates, and when similar gametes unite 
together they give rise either to black individuals or to others 
which are “ splashed- white/* according to the character borne 
by the gametes. It is only when gametes of each of these 
kinds unite together that they produce blue individuals like the 
parents; but these offspring are also splitters, and the process is 
repeated in each generation. Innumerable instances of pheno- 
mena of this class might be cited from both plants and animals. 
Moreover, there are reasons for suspecting that certain high- 
class pedigree bulls belonging to dairy breeds may be splitters, 
and produce two sorts of gametes giving rise to high milkers or 
low milkers among their female progeny. 

Among plants, where the metabolism is relatively simple, it is 
not difficult to regard the organism as the possessor of a number 
of unit characters, such as Mendel dealt with in peas, and there 
is experimental evidence to show that each or any of these 
characters can be removed and replaced by others without 
affecting — or at any rate appreciably affecting — those which 
remain. Among animals the problem is not so easy, owing to 
the almost infinite number of internal secretions and products 
of metabolism which, though produced in one part of the 
organism, travel to almost every other part. Consequently, in 
the case of an animal, it must be very difficult to alter or 
remove one feature without modifying other features, since the 
part or organ presenting the character in question is continu- 
ally producing metabolic products (that is, products of secretion 
or excretion), which are carried by the circulating blood to the 
other parts of the body. According to this view, the presence 
of any one characteristic may exert an influence upon many, if 
not all, the other characteristics, and even in heredity one can 
hardly hope materially to alter any single organ or structure 
without affecting, in some slight degree at any rate, all or nearly 
all the organs of the body. A consideration of these principles 
makes it harder to apply the Mendelian conception of unit 
characters to animals than to plants, and it is only what a 
physiologist would expect when we And that the unit characters 
which are most readily and certainly transmitted pure in cross- 
breeding experiments with animals are the superficial characters, 
such as the colour of the pigment of the hair and eyes, or the 
presence of horns or hornlesaness. Furthermore, even in the 
experiments by Wood, in which he succeeded in two generations 
in superimposing the hornlessness of Suffolk sheep upon the 
white face of the Dorset Horn variety, the matter was subse- 
quently found to be more complicate than it had at first 
appeal^, since some of the hornless sheep were found to have 
grown rudimentary horns ,or ‘‘scuts/’ 

Our difficulty in the investigation now described is that the 
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characters with which we were dealing were deep seated and 
not enperfioial. Nevertheless, we are justified in saying that 
though we cannot be certain that any of them have trans* 
mitted “ pure ” to the third generation in the same way as has 
been accomplished with more superficial or less complex char* 
acters, yet the “ points ” of the or^nal parental breeds have in 
a great many cases reappeared in new combinations in both the 
first and the second crosses in such a manner as to compel 
rec^nition by any one experienced in appraising the mutton 
points of a sheep. 

In recent years, investigators in heredity have to a great 
extent substituted the expression “unit factor" for that of 
“unit character,” but with a certain important difference in 
meaning. For the factor is what is supposed to be actually 
transmitted, the character being merely the manifestation under 
which the factor appears. Thus a couple of unit characters 
may be structurally or physiologically incompatible, and yet the 
factors which in other animals are responsible for the appear- 
ance of those characters may in reality be present, though 
obscured. The new combination of unit characters in an 
apparently pure or unaltered state can only be brought about 
when the metabolism admits of it ; otherwise one or other of 
them becomes partially or entirely suppressed, or it may be 
only slightly altered. It seems to us a very promising field of 
work for the biometrical school of Biology to determine by 
statistical methods the extent to which variation can occur as a 
result of attempted superposition of “ unit ” characters which in 
their “pure” state are structurally or physiologically incom- 
patible, and we venture to suggest that such an investigation 
would be of great value in dealing with the inheritance of the 
mutton points of sheep. Moreover, it would be well worth 
while for any one possessing the time and opportunity, together 
with the requisite knowledge, to ascertain the precise extent to 
which certain structural features are habitually correlated in 
the domestic animals, and with what degrees of frequency such 
correlations exist, not only among cross-bred animals but among 
those which are believed to be pure-bred stock. 

The Exfeiumbnts. 

In the summer of 1916 we had, for the first time, a con- 
siderable number of sheep, seventy - two, bred from the 
Merino -Shropshire cross, which it was possible to feed off 
simultaneously for the butcher. These sheep were all got, in 
reason, as fat as possible, so that the error due to difference 
in condition might be eliminated as, far as such a thing could 
be done. 



#HI IVBKBITAMOS OF MDTTOir POINTS IN BBNBP. 41 

They were seat to market in lots as they became thoroughly 
fat or ripe, and each sheep was carefully handled for four 
different points. These four points were those which in the 
stockman's language -are called: (1) Over the shoulder; (2) 
Behind the shomder; (3) The loin; (4^ The top of leg. These 
four points were selected because experience seemed to indicate 
that they differed in the two breeds — ^Merino and Shropshire — 
more emphatically than some others; and further, they were 
points that were easy to handle, or judge by touch, and were 
again least disturbed by the different attitudes taken up by the 
sheep when under examination. It is necessary to describe 
these four points in detail so that the following tables may be 
understood, it being assumed that the Shropshire “ points ” are 
good as regards mutton, and the Merino bad. 

Over the Shoulder, 

Over the shoulder the Shropshire is wide, level, and well 
covered with flesh. The Merino, on the contrary, is sharp, 
narrow, and not well covered ; the latter expression meaning 
that the thickness of material found under the sheep’s skin is 
not sufficient to prevent the finger from distinctly appreciating 
the lines of the skeletal structure. These differences are very 
marked, so much so that when handling these cross-breds there 
were some which it was quite easy to class as Merino or Shrop- 
shire without any reasonable fear of a mistake. But there were 
others which were not so easily classed. 'This being so, it 
becomes necessary here to give a description of the structure of 
the “ point" 

Like the other characters dealt with in this investigation, the 
point in question is obviously a complex one. To resolve it 
into all its component factors is at present impossible, and we 
must content ourselves with indicating the main structural 
features on which a good or a bad “ top of shoulder ” depend. 
In the first place, it is clear that the height of the spinous 
processes of the anterior dorsal vertebree is involved. The 
spinous process of the first dorsal vertebra is always much 
shorter than the succeeding ones ; from the second to the fifth 
or sixth the processes are of much greater length, and it is on 
the top portions of these that the rhomboideus muscle has its 
insertions. The fifth spinous process is generally the longest, 
and as we pass backwards the height of the remaining processes 
gradually falls. Secondly, the development of the point in 
question depends upon the height of the scapulse and the rela- 
tion that this bears to the length of the spinous processes of 
the dorsal vertebrse. Thirdly, it depends upon the extent to 
which the scapulae converge towards the middle line — that is to 



42 


TM IHHKRITAirCE Of IfXTtTON POINTS IN SH»f. 


say, upon the distance between the highest part of each scapula. 
We have seen that all these skeletal characters are markedly 
different in the Merino from what they are in the Shropshire 
sheep. The differences also depend upon the development of 
the flesh or muscle and the extent to which the layers of muscle- 
fibre are separated by fat. It is obvious from what has just 
been said that the development of the rhomboideus muscle 
(which draws the shoulder upwards and forwards) is one of the 
factors concerned, since this muscle is attached by fixed inser- 
tion to certain of the spinous processes, and by its inferior 
extremity to the scapular cartilage. There are also other 
muscles involved ; of these, the cervical portion of the trapezius ^ 
(which helps to move the shoulder) partly covers the rbom- 
boideus : the latter covers the splenius (which extends the head 
and neck); the eomplexus muscle is attached to the transverse 
processes of the four or five dorsal vertebree following the first, 
and to the spinous process of the first (and is a powerful extensor 
muscle of the head); the ilio-spinalis muscle (referred to again 
below) extends forward into this region so as to enter into the 
composition of the point. 

A mention of these will be sufiBcient to indicate the com- 
plexity of the point so far as the development of the various 
muscles is concerned. 

Now, in some of the animals under observation, the follow- 
ing conditions were found. The spinous processes were high, 
making the point sharp ; on the other hand, the edges of the 
scapulas were far apart, making the point wide though at the 
same time sharp. Or, again, it might be that the scapulas came 
up quite close to the spine, making the point narrow, while the 
spinous processes were distinctly low, making the sheep level 
and narrow over the shoulder. All such cases we have called 
composite in the first three tables. 

Further, there were eighteen animals which it was not 
possible to classify with any certainty : these we have looked 
upon as doubtful and recorded as such. 

Behind the SJhOvlder. 

** Behind the shoulder ” is a part of the carcase which when 
good is of more importance to the butcher than the one we have 
just dealt with, though it is doubtful if, in placing sheep at a 
show, a judge would not appraise “over the shoulder” at a 
higher value as regards prize winning. This is probably due to 
the fact that most stock experts would look upon the part of 
the body covering the anterior ribs as the better general indica- 

^ The cervical trapezius enters more largely into the composition of the 

ft »• 

scrag. 
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tion of 6he sham and condition of the whole body. The point 
“ over the shoalder ” is also, it may be worth noticing, often 
more emphatic in its goodness or badness than is the one called 
“ behind the shbnlder.” 

We found the Merino sheep distinctly different from the 
Shropshire in the structure or arrangement of the ribs. The 
Shropshire, as is more or less common to the breeds of its type 
(Southdown, Hants, Oxford), has all the ribs, from the first to 
the last floating one, well sprung. This statement must be 
taken with limitation, for in all breeds of sheep the ribs are 
not so spreading at the anterior as they are at the posterior end 
of the trunk. Now, if the Shropshire is regular in its spread 
of rib, the Merino, as judged by touch, is the very opposite. 
Immediately behind the shoulder, where for the first time the 
ribs can be felt, they are, or seem to be, badly sprung, but as the 
hand recedes from the head toward the lumbar region, the 
spread is felt to improve, so that the last or floating ribs seem 
at least as well spread as those of the Shropshire. 

So that in the case of these two breeds we seemed to have 
quite an emphatic difference to judge. 

Behind the shoulder the Shropshire was level, wide, or well 
sprung, leading to the showing of “no hollowness over the heart.” 
The Merino was the reverse, being sharp, narrow, and hollow. 

As already mentioned, the spinous processes of the dorsal 
vertebrse diminish in length as we pass backwards, for that of 
the last dorsal vertebra is hardly, if at all, longer than the pro- 
cess attached to the first lumbar vertebra. This is probably 
true of all varieties of sheep, but nevertheless we believe there 
is some variation in their length even in the hinder part of the 
dorsal region. The ilio-spinalis muscle is attached to all the 
spinous processes both of the dorsal and of the lumbar region, 
so that this muscle, which is probably the most powerful of all 
the muscles of the body, is an important factor in the develop- 
ment of the point described as “ behind the shoulder.” It is 
the extensor muscle of the vertebral column, and appears to 
play some part in expiration. The other muscles concerned 
in breathing — the serrated muscles — are also attached to the 
spinous processes of the dorsal vertebrae as well as to the middle 
or hinder ribs. Moreover, the great latissimus dorsi muscle is 
attached to nearly all the spinous processes of the dorsal and 
lumbar vertebrae, as well as to the scapular cartilage and 
humerus. When it contracts it carries the fore-limb upwards 
and forwarda These muscles, therefore, also enter into the 
composition of the point under consideration. 

In our tables we show those sheep that were broad and flat, 
and without much projecting spine, and withal well covered 
with flesh as Shropshire. Those that were narrow, flat, with 
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some projecting spine, and not covered sufficiently to fill in the 
hollow behind the shoulder-blade, we record as Merino. Many 
sheep — 1>., 18 out of 72 — had to be classed as doubtful, but we 
did not find any we definitely felt. to be composite. 

The Loin. 

The area from which the butcher cuts the mutton-chop is 
one second only in importance to the leg of mutton when 
examining a sheep for value as a meat-producing body. 

In the Merino the loin is comparatively narrow, the spines 
protrude considerably, but not so markedly as is the case with 
those rising up between tBe scapulae “ over the shoulder.'* The 
flesh lying close up to the spines of the backbone is moderately 
deep, lut — and here it greatly differs from the Shropshire — it 
narrows down at the exterior edge ; so that, as the hand passes 
over the edge of the lumbar region, it is thin. In fact, even the 
fat Merino or Merino-like sheep does not altogether hide the 
divisions between the transverse processes that succeed the 
ribs in the abdominal region. 

The loin of the Shropshire is found to be wide and flat (in 
very fat sheep the flesh even rises up so much as almost to form 
a groove or depression along the line of the spine), and is also 
very thick at the edge of the projecting lumbar bones. 

The ilio-spinalis muscle, already referred to, enters largely 
into the composition of this point. The psoas and other muscles 
forming the roof of the abdominal cavity — the great psoas 
which is attached to all the lumbar vertebrae, and usually both 
to the central portions and to the transverse processes — should 
also be mentioned. 

In our tables we have classed the cross-breds as regards loin 
in the same way as before. 

The Top of Leg, 

This point is a very complex one. To be good it must be 
level — i,€,y there must be no falling away, or down, from the line 
of the back to the tail-head. The width must be great all the 
way along, slightly wider towards the hooks ** than over the 
tail, but the lines of the body, at this point, should be as nearly 
parallel as it is possible to get them. There should be no 
hollowness or falling in along the line formed from the point 
of the "hook** (ilium) to the point of the " pin-bone ** (ischium). 
And, again, the length of this line should be as long as possible. 
Further, all the skeleton of the part should be covered with 
firm hard flesh, not bony to the touch nor yet lumpy with 
patches of fat. In every one of these respects the Merino fails ; 
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perhaps most so in the levelness of line from loin to tail-head. 
All sheep-breeders know how difS.cult it is to get this point 
right. Even in the Southdown — possibly, as regards mutton, 
the most perfect of all sheep in shape — there is a perpetual 
fight going on, on the part of the breeder, to '*keep their 
tails up.^ A visit to any of the fat-stock markets in Sussex, 
where world-famous breeders send their rejected sheep for sale 
to the butcher, will show any one how frequently this fault is 
to be found even among these well-bred sheep. 

Failure in this point may depend on one or both of two 
skeletal characteristics. Either the vertebral column in passing 
backwards may fall towards the ischium, or the ischium may 
itself drop ; moreover, in some individuals it would appear that 
both of these characters are present Such is apparently the 
case in certain of the partly bred Merinos. 

The development of the point depends also on the muscu- 
lature. The muscles applied to the ilium are the gluteal 
muscles, the superficial and deep gluteus being characteristically 
well developed in sheep, but varying in different individuals 
as already indicated. The abductor muscle of the leg (biceps 
femoris), and the sacro-coccygeal muscles which completely 
envelop the coccygeal vertebras, may also be referred to as 
entering into the composition of this point. 

The Eksults Obtained. 

In Table I. we set out the results obtained by the handling 
of 72 Oross-breds. We took every precaution not to know 
how each individual sheep W6U3 bred when we were handling 
them. Some (the F I's) were the offspring of Merinos and 
Shropshires, others (the F 2*s) were the in-bred offspring of 
Merino-Shropshire crosses. 

TABLE L— 72 CROSS-BREDS. 


Sheep eimmined for 

Top of 
Shoulder. 

Behind 

Shoulder. 

Loin. 

Top of 

liOg 

Total. 

Merino-like 

25 

27 

39 

22 

113«39-2% 

1 Shropshire- like . 

21 

27 

17 

10 

76-26 -0% 

j Composite . 

8 

0 

6 

23 

37 = 12-8% 

Doubtful . 

18 

18 

10 

17 

63=21-8% 


Table showing the distribution of the different kindi of ** points’’ among 
the 72 crose-br^ sheep. 
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Our next two tables deal with some of the same sheep, 
only picked out according to how they were bred, The F I’s 
(Table IL) were the sheep got by the Merino out of the 
Shropshire. 

TABLE IL— 28 F 1’b. 


Slieep usamined foi 

Top of 
Shoulder. 

Behind 

Shouidei. 

Lorn. 

Top of 
Leg. 

Total. 

Merino-like 

8 

5 

15 

7 

36=31*2% 

Shropshire-like . 

8 

13 

9 

8 

.38=33*9% 

Composite . 

4 

0 

1 

7 

, 12=10*7% 

Doubtful . 

' 8 

1 

10 

3 

6 

J 27=24*1 % 


Table showing the distribution of the different kinds of points among 
the crosses of the first generation only (i.e, the F I’s). 


The third table deals with the F 2’s — that is to say, with 
sheep bred from cross-breds, the animals being the progeny of 
cross-breds got by the Merino out of the Shropshire. 


TABLE III.— 44 F 2’s. 


Sheep ojKimiiiud lor 

'J’op of 
Shouldti. 

Behind 

ShouUhi. 

Ijoin. 

Top of 
Leg. 

^lotal 

Merino-like 

17 

•2*2 

24 

15 

78-44 ‘3% 

iShropshire-like . 

13 

' 14 

8 

2 

37=21*0% 

Composite . 

4 

1 0 

5 

16 

25 = 14*2% 

Doubtful . 

10 

1 

1 s 

7 

H 

36=20*3% 


Table showing the distribution of the different kinds of points among 
the crosses of the second generation (t.e., the F 2’s). 


Our final table is one showing the percentages in which the 
different kinds of points occur among the 72 cross-bred sheep 
both the F I’s and the F 2’s). 
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TABLE IV.— PERCENTAGES OP POINTS. 


8li«ep. 

Herino-like. 

Shropshire- 

like. 

Composite. 

Doubtful 

72 CrosB-breds 

39-2 

26*0 

12*8 

21*8 

28 P I’b 

31-2 

33*9 

10*7 

24*1 

1 44 P 2’8 . . 

1 

44*3 

21*0 

14*2 

20*3 


The tables show very clearly that segregation of the four 
mutton points dealt with had taken place among the cross-bred 
sheep to a marked extent. What is at first sight more remark- 
able is that this segregation is nearly, if not quite, as apparent 
in the first generation of crosses (or F I’s) as in the second 
generation (or F 2’s). This phenomenon, however, is intelligible 
on the otherwise probable assumption that the parent breeds 
(Merino and Shropshire, either one or both) are not “ pure ” in 
the Mendelian sense of the word — that is to say, that the 
reproductive elements given off by individuals belonging to 
these breeds are in certain cases the bearers of characters 
other than those which are typically associated with the 
breeds in question. The fact that animals belonging to 
definite breeds frequently produce offspring which fail to 
conform to the distinctive type is evidence that the varieties 
in question are not pure, and that the aberrant characteristics 
have not been entirely bred out. It is reasonable to assume 
that both the Merino and the Shropshire sheep represent 
cases of this sort, and a similar statement might probably 
be made of most of the other breeds of sheep. However this 
may be, it is clear that, according to the Mendelian theory, 
one or other at least of the parent breeds employed in our 
experiments was not pure. 

The study of the tables leads us to a further consideration 
of some practical interest. The Merino in its anatomical and 
carcase characters is an unimproved sheep, and must be re- 
garded, in these respects at any rate, as far more primitive 
than the Shropshire or any other improved mutton breed. But 
since, as has just been shown, these breeds almost certainly 
carry in a latent or obscured condition characters wMch belong 
to unimproved or less improved types, and since the crossing 
of two different breeds is known to tend towards bringing to 
the surface latent or primitive characters, we have a possible 
explanatima of the fsict that farmers object to the usage of 
cross-bred stock for breeding purposes. Such animals are 
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more likely to manifest primitive or unimproved characters, 
and in a general way, in the present imperfect state of our 
knowledge, there may be supposed to be less uniformity or 
a smaller measure of certainty about the points shown by a 
subsequent generation. 


Conclusions. 

Our results described above give rise to the following 
reflections. 

There are many breeds of sheep in this country known 
to possess characters or peculiarities which seem to give 
them special value. For instance, we visited in the course 
of one day leading flocks of Shropshire, of Kerry-Hill, and 
of Welsh-Mountain sheep. The Shropshires may be said to be 
perfect behind the shoulder, and good over the shoulder and 
on the top of the leg ; the Kerry-Hill unsurpassable for loin ; 
and the reputation of the Welsh-Mountain breed for hardiness 
is so great as to seem beyond the reach of question, but, from 
the butcher's point of view, the same perfection does not 
present itself. 

To combine all these perfections in one sheep might well be 
the ambition of the scientific breeder of a future generation. 

But our experience leads us to affirm with little hesitation 
that there is much to be learnt before any one can hope to start 
with any prospect of success. 

The anatomy of the points,” as we believe this paper suffi- 
ciently shows, is so complex as to demand separate work of 
no mean order. And the question of hardiness is probably one 
of even greater complexity. The well-known breeder of Welsh 
sheep, Mr Marshall Dugdale, makes a practice of going to the 
mountain-top to select the ** ^^ss ram ” with which to mate his 
ewes, and so maintains the constitution or “hardiness” for 
which the breed is so much valued. But such a system would 
seem inadequate to the requirements of scientific work. It 
should not be beyond the reach of the physiologist eventually 
to determine, with some degree of certainty, why this or another 
breed is able to withstand hardship and thrive under conditions 
which are disastrous to other animals of the same species. But 
all these subjects require skilled investigation, and, moreover, 
the work is expensive. 

There is another matter of some practical importance to 
which reference has been already made, and which deserves 
to be further emphasised. Experiments have shown that one 
of the common results of cross-breeding is to produce types 
which show little or no apparent affinity to either of the 
parents, but rather resemble some more or less remote ancestor 
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to which they are said to revert. This statement would appear 
to apply more particularly to cases where the two parental 
breeds are widely different or only distantly related. And 
since, in the case of sheep, the more primitive characters, 
speaking generally, are those which are economically inferior, 
there is a danger that in attempting to create a new variety 
by cross-breeding, instead of improving our stock, we may 
induce reversionary changes towards an ancestral type of little 
commercial value. Moreover, if the crosses aie interbred, the 
undesirable points may be perpetuated. But such considera- 
tions are not applicable to cases where the two parental breeds 
are of closely similar origin (as with two “ Heath breeds), and 
they will not deter the scientific breeder from utilising the 
knowledge gained by Menders discovery in attempting to 
combine the favourable features of suitable breeds. 

Meantime the practical agriculturist, who does not directly 
concern himself witli experimental research, must be encouraged 
to take every precaution to maintain the present breeds of sheep 
in all possible purity. They may not be perfect, fiom the 
Mendelian point of view they may not be “ pure,” but of their 
kind they are useful, and at present at any rate they are very 
much the best to be had. 

Whether it will ever be possible to improve them further 
must depend upon the outcome of future investigation. The 
animal organism is not infinitely plastic; in its capacity for 
combining characters of ccononuc value there must be a limit 
set beyond which it cannot go. For the characters which an 
animal carries in a state of nature are those which are useful 
to itself, and only in certain instances are these also useful to 
man. The history of the domestic animals has shown that the 
“points” to which man attaches value can often be improved 
and modified, and in certain cases can be united together in 
fresh combinations so as to give rise to better types. Futuie 
research must show whether other and newer combinations 
which the breeder desires to bring about are incompatible with 
the wellbeing of the organism, for if this is so, the task becomes 
a hopeless one, and we are brought reluctantly to realise once 
more that in this respect the requirements of man must ever 
be subservient to those of the animal which man has sought 
to model. 

The expenses of the investigation have been largely defrayed 
by research grant^s made by the Board of Agriculture and 
fisheries out of money allotted to them for this purpose by 
the Development Commissioners. To these bodies, and to all 
who have helped us in our investigation, we wish to express 
our thanks. 

VOL. XXIX. D 
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HEDGES: THEIR CARE AND MANAGEMENT. 

By J, H. MILNE HOME, F.H.A.S., Irvine House, Canonbie. 


There is no exact information available as to what proportion 
of the enclosed agricultural land of Scotland is fenced by 
hedges. Probably wire fences and stone dykes predominate, 
and their utility in many situations, where the growth ot 
hedges would be impossible, is unquestioned. If the soil and 
situation are suitable, however, there is no fence equal in value 
to a well-kept hedge. It is a matter for regret that, on the 
whole, hedges have been decreasing in the past twenty years 
or so, and their place taken by wire fencing. This process 
would seem to be a distinct loss to Scottish agriculture, and if 
more interest is taken in the future in the maintenance and 
management of existing hedges, their replacement by wire may 
yet be arrested. 

The origin and history of hedges as a means of enclosure 
may be traced back in various works on agriculture for a very 
considerable period. Many references to hedges — more par- 
ticularly to thorn hedges — are made in the ‘ Statistical 
Accounts' which were published at the end of the eighteenth, 
and the opening years of the nineteenth centuries. That period 
was one of great energy in agricultural improvement and 
development, and the numerous volumes of ‘ Communications 
to the Board of Agriculture on Subjects relative to Husbandry 
and Internal Improvement,’ contain many articles which may 
be read with advantage even at the present day. In the second 
volume of the 'Communications,’ published in 1 800, there appears 
a paper by Mr Robert Somerville, of Haddington, entitled "Obser- 
vations on the Various Modes of Enclosing Land.” In this 
paper, while every kind of fence is fully dealt with, the writer 
clearly indicates his preference for a good hedge. Referring to 
the spread of enclosing and improving of land, he says:- "The 
hedges, from circumstances of their being planted at a proper 
season, the plants made use of adaj|ted to the nature of the 
soil, and afterwards kept in order by regular weeding and 
trimming, are of immense value, and form the most beautiful 
and lasting fences that can be imagined.” Mr Somerville farther 
on refers to neglected hedges, which seem to have been no 
more uncommon than they are to-day. After describing the 
correct management of a hedge and the shape in which it 
should be cut, \\e proceeds to say: "But in place of this 
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management, the. hedge in most instances, after being planted, 
is abandoned to its fate, and neither weeding, pruning, nor 
indeed any other' attention bestowed upon it. In that way a 
number of plants are either choked by weeds or remain in 
a dwarf stunted state; and such as survive this usage are 
allowed to shoot up at random, and soon attain a great height 
without being useful as a fence ; and by the spreading of their 
branches at top not only become naked and open below, but 
cover three times the space of ground that hedges differently 
kept usually do.” 

It would be difficult to describe more clearly or briefly the 
stages of deterioration through which a neglected hedge passes. 

In the ‘General View of the Agriculture of the County of 
Berwick,’ written by Mr liobert Kerr of Aytoii for the Board 
of Agriculture, and published in 1809, there are several refer- 
ences to enclosing and fences which give a good idea of the 
conditions prevailing in the south of Scotland at that time. 
The writer indicates that some hedges of thorn and beech had 
been long in existence, and that there had been in recent years 
a considerable extension of hedges for purposes of enclosure. 

Judging from contemporary writings, farm hedges received a 
fair amount of attention during the first three quarters of the 
nineteenth century, although probably few new hedges were 
])lanted. Agriculture was prosperous and labour sufficiently 
})lentiful. With the last quarter of the century woyld appear 
to have come a change, and it is within that period and subse- 
quently that a considerable deterioration of hedges has occurred. 
From the late ’seventies onwards agriculture had to pass through 
a severe and prolonged period of depression, resulting in heavy 
losses to both farmers and landlords, with a corresponding 
scarcity of money. Labour had to be greatly curtailed, especi- 
ally on any work which was not absolutely essential to the 
raising of crops, and hedges and fences undoubtedly suffered 
neglect in consequence. During the same period there had 
been a great increase in the number of rabbiis in many parts 
of the country, and where rabbits aie numerous good hedges 
are difficult to maintain and impossible to renew. It is hoped 
that with the revival in recent years of a measure of prosperity 
for agriculture, there will be a corresponding revival of interest 
in the maintenance and improvement of the fixed equipment 
of the land, of which, next to buildings, fences generally form 
the most important part. 

There are usually two methods of maintaining the fences on 
farms which are let. The first method is for the whole obliga- 
tion to be assigned to the tenant. The second method is for 
the cost of upkeep to be mutually borne by landlord and 
tenant, one or other doing the work and getting repayment 
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of half the cost. On lar^e arable farms, such as occur in the 
east of Scotland, it is not uncommon to dnd a hedger or spade- 
man specially engaged to keep the fences, ditches, and drains; 
such men arc usually well skilled in their work. It is not 
possible, however, on the majority of farms to keep a man 
solely for such work, and the cutting of hedges is often reserved 
as occupation for tlie ploughman when the weather does not 
permit of ordinary farm work, being done. Lack of skill and 
very often unsuitable and blunt tools result in poor workman- 
ship, and hedges kept in this way can usually be identified 
without much difficulty. 

On certain estates it is the practice for the proprietor to 
maintain all the fences, charging the tenant one-half of the 
cost. This no doubt involves a certain amount of trouble and 
book-keeping, but the trouble is well repaid by the results, 
where the management is systematic and efficient. It is ob- 
vious that the men employed under this system must become 
highly proficient at tlieir work, and attain a knowledge and 
judgment with regard to the treatment of various classes of 
liedges such as no casual or part-time hedger has an oppor- 
tunity of acquiring. This system should also make for economy, 
as the work is more quickly done, and where good liedges are 
the rule the expenditure on wire fencing, and paling to fill 
gaps, is correspondingly reduced. IVobably the majority of 
farmers favour the fences being kept by the proprietor, see- 
ing that they are thereby relieved of a class of work they 
have no special desire to undertake. Tlie mutually shared cost 
should also tend to be a check on extravagance, waste, or 
inefficiency. For the reasons given it seems clear that the 
management of fences, and especially of hedges, is most efficient 
and economical if carried <»ut by skilled men on an estate staff, 
and this system might be introduced on many estates to the 
mutual advantage of proprietor and tenant. 

For ihe purpose of rating and taxation, the upkeep of fences 
is considered to be a tenant's obligation. If, therefore, tlie 
owner contributes the whole or part of the cost, he is entitled 
to deduct the amount from the rent actually paid by the tenant 
when making his return for the Valuation Itoll. Alternatively, 
on estates where a “ Maintenance Claim " is lodged under section 
96 of the Finance (1909-10) Act, 1910, all expenditure on 
fencing (less any sums repaid) can be included as a competent 
outlay. In effect, therefore, it may be said that all expenditure 
by ail owner on fencing upkeep is free of rates and income-tax. 
This is a point of considerable importance at the present high 
rate of taxation. 

It is not proposed in the space of this article to go into any 
minute details regarding the formation of new hedges. Full 
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information on this subject ca’n be got from several text-books, 
such as ‘The Book of the Farm,' Agricultural encyclopaedias, 
or works on Forestry. What is even more important than the 
formation of new hedges, is the proper management of existing 
hedges, and it may be safely asserted that for one mistake 
made in the planting of a hedge, a hundred mistakes are made 
in the subsequent care and management, or in the lack of care 
and management. It is therefore with regard to the handling 
of existing hedges, whether in good or bad order, that this 
paper is more particularly concerned. 

It js perliaps hardly sufficiently realised how cheaply hedges 
can be maintained if once in good order. Unfortunately, how- 
ever, the hedge, more than any other type of fence, suffers most 
quickly from neglect or mismanagement, and once sucli deteri- 
oration has taken place, time, skill, and increased expenditure 
are necessary to restore the hedge to proper condition. 

Owing to the great variation in the size and shape of fields, 
and the number of roads by which a farm is intersected, it is 
difficult to give average Hgures of the cost of upkeep of fences, 
without such figures differing widely from those which may 
be obtained in individual instance^. The cost of maintaining 
fences may for these reasons vaiy widely if estimated per acre, 
while there might he comparaiively little variation if the cost 
is estimated per mile of fencing. The three following examples 
are taken from farms varying in size and situation, but in all 
three instances the fields are mainly enclosed by hedges. The 
expenditure given includes the upkeep and renewal of gates, 
and this item will account for 10-15 per cent of the total. In 
measuring the length of fences, all marches with adjoining 
farms are counted as one-half. The first example given is a 
farm where a certain amount of special outlay liad to be 
incurred on f'ence.s in one year out of the three, and it con- 
sequently shows a higher cost. In each case the expenditure 
given is a three years' average. 


Furin. 

Acrea 

No. of 
CTiclosuies. 

Leiigtli of fcacos 
\HldK. 

Total cost 

Ot 

(6 years’ 
avejage.) 

8, d. 

Cost pei 
acre. 

Cost per 
mile ot 
lenee. 




IVi acre. Total. 

d. 

s. d. 

A 

.‘Ul 

21 

30-2 12,200 

22 19 4 

1 6-7 

65 8 

B 

115 

16 

39*6 4,6.60 

4 16 10 

0 10-0 

87 0 

C 

209 

16 

42-6 8,876 

11 2 3 

1 0-6 

60 6 


Taking Farm C as a fair average, it will be seen that the cost 
of maintaining fences is equal to about Is. per acre and 50s. 
per mile of fence. It will be observed that the average length 
of fence required to enclose one acre varies very slightly in the 
three instances. In the case of Farm B, which should natur- 
ally have the liiglicst number of yards per acre enclosed, the 
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existence of one large rough field has equalised the other small 
fields. Ejcpressing these results in another form, it may be said 
that the average cost of fencing upkeep is -Sd. per yard per 
annum, and allowing 40 yards of fencing per acre, the same 
result of Is. per acre is obtained. Comparative figures for wire 
fencing cannot be given, but it is doubtful whether, allowing 
for periodical renewals, the cost of maintenance over a series 
of years would be as low as for hedges. 

The selection of species for planting a new hedge is not often 
a matter of any difficulty. The whitethorn is in most instances, 
and for most soils and situations, the best hedge plant. It 
thrives best in a good soil, especially of rather strong texture. 
The thorn will, however, grow fairly well on loam, and even on 
light land, although hedges are rather more difficult to maintain 
in good condition on tlie latter class of soil. Peat or ‘'black 
top land is less suitable for thorn hedges, and the plants are 
apt to die out on such soil, especially if there is any tendency 
to sourness or waterlogging. If the peat is thin on “black 
top '' land and lies on clay, thorns may do fairly well once they 
are established. A thorn hedge does not as a rule thrive close 
to the sea, probably more owing to salt spray than to high 
winds. Exposed situations with a strong prevailing wind may 
spoil the shape of a thorn hedge to some extent, even if carefully 
kept; but hedges in such situations may nevertheless form 
useful fences for turning stock. 

Beech and hornbeam, which may be classed together for 
hedging purposes, afford an even closer winter shelter than 
does wliitethorn, and the habit of retaining the dead leaves 
through the winter months makes a beech hedge look well 
in any situation. Beech and hornbeam prefer a good soil, 
and thrive well on either chalk or limestone. They stand 
drought fairly well, although growing best on land which is 
normally moist without being waterlogged. Owing to the 
absence of thorns on the shoots, a beech hedge, if once broken 
and out of order, is more quickly damaged and penetrated by 
stock than a wliitethorn hedge. The restoration of such a 
hedge, if once it is neglected and allowed to grow up into trees, 
is difficult if not impossible. For this reason it is important to 
keep hedges of beech and hornbeam regularly switched and in 
good shape. 

Where a high and wide hedge is required for shelter or other 
purposes, beech is especially suitable, and is less liable to 
become bare and thin in the bottom than whitethorn. Both 
beech and hornbeam make excellent plantation fences if suffi- 
cient space and light are given on the inside next the trees. 

The only other hedge plant suitable for agricultural fences is 
the Myrobella Plum {Prunus myrohalana). The use of this 
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species iu hedges was at one time strongly advocated, but 
experience has not altogether confirmed the high expectations 
originally entertained. Myrobella plum has the advantages 
that it will grow on rather poor soil, and thrives better near 
the sea than does the whitethorn. It also has a fairly fast 
growth. On the other hand, it has a disconcerting habit of 
sometimes failing in certain situations for no apparent reason. 
In spite of its quick growth Myrobella plum has a tendency 
to a thin and straggling habit unless the hedge is cut with care 
and regularity. 

Other plants, such as holly, privet, box, yew, Thuja, and 
Cupressus, while making excellent ornamental hedges, are un- 
suitable for agiicultural fences. 

In dealing with the treatment and management of hedges it 
may be useful to refer briefly to some of the numerous reasons 
for deterioration. Among the more common reasons are — 

(1) Neglevt to rut at the proper time , — This fault arises mainly 
through ignorance and want of a settled policy in dealing with 
hedges ; also, no doubt, from the tendency inherent in many 
individuals to put off until to-morrow whatever does not call 
lurgently for attention to-day. It is not sufficiently realised that 
'While a hedge which has been regularly switched every year 
can, in certain cases, be allowed to grow away for two or 
even three years and then be again cut to shape, there will come 
a point when the procedure is no longer possible without 
detriment to the hedge, and special treatment is then demanded. 
Many men who are good switchers have not the skill or judg- 
ment for laying hedges or knowing when this should be done. 
For this reason overgrown hedges are often wrongly treated 
before they are ready to lay, or else are left to grow past the 
time which would be most favourable for laying down. With 
regard to the date for annual switching, any time from August 
to the breaking of the bud in spring is suitable, although for 
preference the period after the fall of the leaf in autumn is the 
best. Hedges may be considerably damaged by cutting with 
ap ilnsuitable or blunt knife, and by using a downward instead 
of^an upward stroke. It need perhaps hardly be mentioned 
that to cut a hedge with shears is very detrimental to the 
plants, besides being a great waste of time. 

(2) Failure to remove hedge weeds , — Tlie worst weeds in hedges 
are the suckers of ash and elm. Elder bushes, briars, ivy, and 
other plants are sometimes troublesome. Grass and the ordi- 
nary field weeds, while detrimental to newly planted hedges, 
can do little harm in the later stages of growth. It is a common 
praetteb when switching hedges merely to cut back elders or 
elm i^ubkers. Owing to the strong growth of these plants they 
will, if left in the hedge, gradually spread out and supplant 
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the hedge plants, whether thorn or beech, eventually fonning a 
weak spot where stock can break through. Some extra trouble 
is involved in grubbing out these hedge weeds, or in cutting 
them over at the ground-line and poisoning the roots. Such 
extra trouble is, however, well repaid in future years by a 
stronger and better hedge. 

(*S) Gutting to a wrong shape , — ^This is a common fault, and 
may be noticed even on estates and farms where the hedges 
receive regular attention. A square hedge — that is, one with 
straight sicies and a flat top — may be permissible in gardens or 
policies. Such hedges, especially if of some lieight, have a veiy 



Fig. 1 . — A b witched htdgCf which has never been laid. 
Not** tlie correct wedge slidpc and close vigorous gi owtli 


ornamental appearance and give good slielter. Tliey are, liow- 
ever, quite unsuited for agricultural enclosures, if only for the 
reason of the large amount of labour involved in cutting tliem. 
Another form of liedge frequently seen is that with a nearly 
flat but slightly sloping top, and sides which are either per- 
pendicular or actually sloped inwards towards the base. 
Hedges of this shape have the disadvantage of involving 
unnecessary labour in switching, and owing to the drip of rain 
from the upper on to the lower portions of the plant and tlie 
want of liglit for the lower twigs, tlie bottom of the hedge soon 
becomes thin. A hedge wliicli has reached this condition 
allows lambs, or even sheep, to get close in to the roots and to 
break holes thiough tlie hedge. Tlie coriect shape for a field 
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hedgSi whether of thorn ^ beech, or any other species, is that of 
the triangle or wedge, the thickness at the base being one-tbiid 
to one-fourth of the height (see Fjg. 1). A hedge of this 
description, if properly attended to, will keep its shape for an 
indefinite period, and is more easily and expeditiously switched 
than any other type. 

(4) Switching to the same point over a scries of years . — It 
not uncommon to sec liedges which are regularly cut get into 
a weak and unthriving condition due to this cause. No harm 
arises from switching back to exactly the same point for a few 
years in succession, but if the practice is too long continued, 



Fig. 2 — A halye similar to Fiy 8, was stripped in hard and all moss saajied 

off the stems. 

Allowed to grow foi a few yeors and tlien laid into a switching hedge Has been 
switched thne years 


the spurs from which each yeai’s shoots arise become weak and 
cankered' The twigs are fewer, and lose their vigour to a 
marked degree. A hedge in this condition should be cut back 
to a point a few inches behind the old spurs, and if then left 
unswitched for two seasons the growth will probably regain full 
vigour. Otherwise the hedge can be allowed to grow away 
and then be laid (see Fig. 2) In order to prevent a hedge 
getting into such a condition, the best plan is to switch not 
quite back to the old spurs. If this is continually done for 
many years the hedge naturally gets larger; and if in course 
of time it becomes too high or broad, it can be again cut into 
shape as above described. 
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(5) Waterlogging of Hedge roots, — This is a more common 
cause of hedges dying out or becoming unthrifty than is some- 
times realised. Neitlier thorn nor beech object to a fair 
amoutit of moisture in the soil, but they are intolerant of 
stagnant water or waterlogging. These conditions usually arise 
through the neglect of burst drains or from failure to clean 
adjacent ditches, and newly planted thorn hedges are very 
quickly affected in this way. It is not uncommon to find old 
tile drains laid close to and parallel with a hedge, instead of a 
few yards distant from it. These drains are specially liable 
to become choked from the roots of tlie hedge, and main drains 
crossing hedges often become obstructed from the same cause. 
Any sign of damage to hedges — especially to young hedges — 
from this cause should consequently be dealt with as soon as 
possible. 

(6) Exposure of roots. — Hedges situated on banks are liable 
to have their roots exposed, partly from the ordinary effects 
of weather in crumbling the soil, an^ partly from the tramp- 
ling of stock. Where rabbits are present the damage is usually 
worst, as the soil is scraped away wholesale and the burrows 
go right below the main roots. No hedge can thrive in these 
circumstances ; and where the thorns are large and the soil 
light, it is not unusual to see individual stems fall completely 
over through want of support. If rabbits are killed out of 
hedges, the exposure of roots from other causes can be easily 
remedied by taking some soil on either side to complete the 
covering. 

(7) Damage from hares and rahhiis. — An incidental cause 
of damage from rabbits has just been referred to; but apart 
from this the rabbit must be considered one of the worst 
enemies of hedges, especially thorn hedges. All young growth 
within reach is systematically peeled or eaten in hard weather, 
and in a severe snowstorm the damage may extend three feet 
up from the ground. The formation of new hedges and the 
laying of old hedges are practically impossible where rabbits 
are numerous ; and even with the utmost care it is difficult to 
maintain mature hedges sufficiently thick in the bottom. In 
order to have really good hedges it is essential to exterminate 
this common enemy of both agriculture and forestry. The 
damage done by hares, although sometimes considerable, is less 
serious and of a different character. Hares are exceedingly 
capricious in their attacks on young growth, and as a rule are 
much more destructive to beech than to thorns. A single hare 
may do a great deal of damage by cutting off shoot after shoot 
in a young hedge, and at the point where hare -runs pass 
through a hedge the shoots are nearly always cut. On the 
other hand, some hedges may remain absolutely untouched 
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even where hares are fairly numerous. Shoots which have 
been bitten through by a hare do not generally send out a 
healthy growth the following season, unless pruned with a 
sharp knife just below the'^ wound. If a young hedge has 
been badly damaged by hares, it is well worth while going 
over it for this purpose. ' 

(8) Damage through driving nails, ttr. — Injury of this de- 
scription usually represents one of the later stages in the 
decay of au old and neglected hedge. As the thorns become 
thinner in the bottom and unable to turn stock, the gaps are 
filled with brushwood, paling, wire, oi odd pieces of wood or 
iron. The wood or wire is usually nailed on to the thorns. 
The contact of the nails and wire has a detrimental effect on 
the live wood, especially in frosty weather, and the driving of 
nails frequently splits the stems badly. This can be readily 
seen in any old hedge by examining the nail-holes and the 
istems which have been rubbed or cut into by wire. Old hedges 
wliich are full of nails are much more difficult to lay down if 
renovation in that way is being attempted. 

(9) Bnhhing of stems hg cattle or sheeix — This is another form 
of injury, which only arises after a hedge lias ceased to thrive 
and has become thin. As soon as the main stems of the hedge- 
^ plants become exposed Uirough the dying out of the side 
I branches, ^hese stems become a favourite rubbing - place for 
i stock. The natural grease off the bodies of the animals — more 
' particularly the grease from the wool of the sheep — has a very 
i])disonous effect oh the bark, which soon gets into a cankered 
and dead condition, due to the clogging of the pores of the 
istem. Apart from the injury to the hedge, there may be a 
quite coir^d^blbloss of wool from the sheep. If a hedge in 
this state cannot be dealt with immediately, it is desirable to 
erect a protection fence of some kind to prevent further 
damage. 

(10) Hedgerow twiber,^The retention of hedgerow timber is 
a somewhat vexed question. Trees in hedges greatly add to 
landscape effect, and may also afford useful shade for stock; 
but unless pruned of branches to a fair height, they are un- 
doubtedly detrimental to good hedges. Beech is the worst 
species in this respect. 

The laying of hedges has been already incidentally referred 
to, and as this method of treating hedges is little known in 
Scotland a short description of the process may not be out of 
place. Hedge-laying may be carried out at any time through 
the winter after the fall of the leaf, although it ib as well to 
suspend operations in hard frost, as the stems then become 
brittle. The best time to lay very rough old hedges is in 
the spring, when the sap is beginning to rise. The stems are 
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less brittle at that date, and not so likely to break off whea 
partly cut tlirougli and laid over. Beech is unsuitable for 
laying, but a young hornbeam hedge in full vigour will lay 
satisfactorily, ^ 

Hedges suitable for laying must be of a height of from 
9 to 12 feet. The best hedge for the purpose is one with 
numerous well-grown vigorous stems, not exceeding 3 inches 
diameter at tlie roof. Large rough thorns can also be laid ; 
but as they are generally thin and far apart, every stem is 
practically required to make a fence. Tliere is not in this 
case the same opportunity of selection and of cutting out 
unsuitable growths. Large rough sterns are usually brittle 



Kig. 3 . — A youny hedge plantid in 1907, showing the work of laying in operation. 


and cankered, and even with the greatest care and skill a 
proportion of them will break over when being put down. The 
most difficult hedge of all to deal with is one which, at some 
previous time, has been cut over to within 12 or 15 inches of 
the ground. Such stems are usually black and unsound in the 
wood near the ground-line, and even when laid they may die 
out subsequently. When laying a hedge the selected stems 
are cut about three-fourths through with a light hedge axe, 
the cut being a long and slanting one. The stem is then bent 
over until it lies at an angle of about 35° or 40°, on the top of 
and parallel with the previously laid stem (see Fig. 3). In 
a young vigorous hedge the laid stems may be as numerous 
as five to the yard, but with rough old hedges it is often 
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impossible to get jDore than two stems to the yard. Stems 
which are unsuitalile for laying, or which are not required, are 
cut clean ofif at the ground-line with a slanting cut, so that 
they have a chance to spring away from the root and help to 
furnish the young hedge with new growth. All moss growing 
on the selected stems should be scraped off. This well repays 
the trouble involved, as it greatly increases the number of 
fresh shoots. In order to hold the laid stems together and 
preserve the shape of the hedge, stakes are driven every 18 or 
24 inches along the line of hedge, and the laid stems are 
twisted in and out of the stakes. Occasionally “live” stakes 
are used by leaving growths in tiie hedge for the purpose, but 
on tlie whole “dead” stakes are preferable. The latter are 
usually 4 feet 6 inches in length and to 2 inches diameter 
at the small end. Excellent stakes for the purpose can be 
takpn out of spruce branchwood when timber is being felled, 
and these branches if not utilised in this way would probably 
be burnt with the rubbish. Although not always done, it is 
very desirable to put a “binder” on the top of a laid hedge. 
The binder greatly strengthens the fence, and also adds to the 
neatness of its appearance. The best binders are made from 
hazel coppice, the lods being 1 to IJ inch thick at the base, 
and 8 to 10 feet in length. The rods are twisted round each 
other like a rope, and at the same time carried in and out 
of the stakes. If hazel is not available, any other similar rods 
can be used, such as ash, alder, &c. When first driven the 
stakes are usually uneven in height, and the hedge is finished 
by cutting off the tops of the stakes all at one level. The two 
sides of a laid hedge present an entirely different appearance. 
On one side is the “brush” — that is, the untrimmed side 
branches and twigs of the laid stems (see Fig. 4a). The 
brush is usually quite a sufficient protection for some years 
against sheep and cattle, although scarcely adequate to keep 
back horses. On the opposite side, on which the hedger stands 
when working, the brush is cut away so as to allow the young 
growth to spring freely (see Fig. 4). In one type of laid hedge 
the stakes are driven directly in the line of the roots, thus giving 
an absolutely vertical fence. In the second type the stakes are 
driven slightly off the line of the roots on the “brush” side. 
This is the preferable method, for the reason that the young 
shoots get more light and air to develop. In an east and west 
hedge it is best if possible to lay the hedge with the “ brush ” 
on the north side, so that the growing side may get as much 
sunlight as possible. In a north and south fence the “brush ” 
is best laid on the side where most shelter is required. 

It will be obvious from the foregoing description that the 
growing side of a laid hedge requires protection against stock 
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Fig 1 — An old hcdqe laid in 1912 Front t lew sltoiiing young &hooU vitk 
protection fence 

The stil es and tmdci ire ckaily vn>il le 



Fig 4a Fack i tew of sa/ u Jtedgc 
J he bmsh it* i»tiU in i osition and affords an effectn e barrier to stock 


foi a tew years until the young giowth is suHiciently strong to 
take care of itself There are various methods of protection 
One of the simplest, where there aie no heavy cattle, is to lay 
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the thorns which are cut out of the hedge as a dead hedge a 
tew feet out from the growing side of the laid hedge. The 
butts of the dead thorns aie laid in a shallow trench cut for 
the purpose, and they are kept together and in a \ertical posi- 
tion by a single strand of wire, barb or solid. A dead hedge of 
this description is a very temporary form of protection, and will 
not last more than two years or so, after which the thorns 
become brittle and easily broken by stock. Another form of 
protection is the ordinary five- wire fence, set a sufiBcient dis- 
tance from the hedge to prevent horses or cattle reaching over 
and biting the shoots. A veiy u'^eful form of protection fence 



Fig. 6. — Jn old hcdije laid m 1915, shomny growth in that time {two yearn). 

The marked vaiiatioii in giowth between different plants, which ih rharaUeiibtic of laid 
hedges in the lirst lew jears, is \or> distinctly shown. 


when the hedge is straight is one of the numerous types of 
wire-woven fencing. This material has the advantage of re- 
quiring fewer stakes than an ordinaiy wire fence, and after the 
protection fence has served its purpose, and the hedge is able 
to look after itself, the wire-woven fence can be rolled up for 
removal and re-erection elsewhere. 

The cost of laying a hedge vanes greatly according to the 
age and condition of the thorns. A skilled hedger will do 25 
yards per day on a hedge that is in good order for laying,* 
provided the stakes and binders are laid down for him, and 
he has not to prepare these as he goes along. An old hedge, 
in bad condition for laying and requiiing particular care, may 
take rather more time, and 18 to 20 yards per day will repre- 
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sent the progress made. Allowing for the stakes and binders, 
2|d. to 3d. per yard will represent the average cost of laying. 
To this has to be added the cost of the protection fence, but if 
this is of wire it may serve in two or three different places, 
and consequently the whole cost of material need not be 
charged against one fence. 

In hedges where the roots are old and in bad condition it 
is desirable to assist a laid hedge by planting in some fresli 
thorns to make up the stock. The object is to secure, when 
the hedge next comes to be laid, a good selection of stems 
of suitable size and quality. In the first season after laying, a 



Fig. 6 . — A very ofd htdeliound hedfft with a lot of briars growing %n it. 

Tluse wpie all taken out hefore the hedge was laid down in 1000 Thia hedge has not grown 
bo Will aa hedge in Fig 7, hut it will do betlu when laid a second tune Coiiipan the 
smallei nuiuber of shoots and more straggling habit of the twigs with Tig 7 

very old hedge may not show mucli signs of growth. In the 
second season, however, there is usually a great improvement, 
and strong fresli shoots will be seen springing away not only 
from the cut-over stems, but also all along the edges of the 
slanting cuts (see Fig. 5). There may, in an old hedge, be 
spaces of a few feet here and there where no growth comes 
away, and these spaces can only be filled when the liedge is 
laid for the second time (see Fig. 6). In dealing with old 
overgrown or worn-out hedges, the best policy is to allow them 
to grow away untouched after laying, except for breasting up 
on the sides if that should be necessary. Such a hedge will 
probably be ready for laying a second time in eight or ten years 
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(see Fig. 7). After being laid a second time the hedge will 
be well filled up and in excellent order. If intended for the 
future to be treated as a switching hedge, the growth can be 
first cut two or three years after laying, and the hedge is 
gradually worked into correct shape for that purpose. The 
stakes, brush, and binder sometimes persist for a long time, but 
gradually fall away. 

Where an old hedge has deteriorated to such an extent as to 
be unfit for laying, the only possible remedy is to cut the 
thorns to the ground and make up all blanks with fresh plants 
(see Fig 8). The soil along such hedges is often com- 



Fig. 7. An old U(d(ie laid down in 1906 showing eleven years' growth. 

Tins hedge is uadf for laymg a hecond time The hiiidoi and stakes have disapiicared, and 
tlie ptotK lion linci has long (eased to ho neiessary. 

pletely exhausted, and if that is so the young thorns planted 
in will make little or no growth unless supplied with some 
fresh soil or with some form of muleh or manure. The treat- 
ment of a hedge in this way necessitates a double protection 
fence, and it will be a matter for consideration in such cases 
whether it is not preferable to plant an entirely new hedge on 
fresh soil on one side or the other of the old hedge, the latter with 
a little repair serving as one of the temporary protection fences, 
and being eventually grubbed out when no longer required. 

The foregoing remarks have been made, so far as possible, to 
meet the conditions of all those who may have the care of 
hedges, whether landowners or tenants. For the benefit of 
those, however, who may contemplate taking up the question 
VOL. XXIX. E 
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from the estate point of view, a tew remarks oi> administration 
may not be out of place. It is necessary in the first place to 
determine upon what terms the maintenance of fences is to be 
undertaken — that is, what proportion of the cost is to be repaid 
by the tenant. The customary proportion is one-half for divi- 
sion and roadside fences, and one-fourth for march fences. 
Plantation fences may be charged at one-half or one-fourth, or 
in some cases are maintained free of expense to the tenant. It 
is desirable to include the maintenance of gates in the fencing 
arrangement. At first sight it may seem that a vast amount 
of trouble and book-keeping is involved even on a small or 



Fig. 8 , — A very old rowtid topped hedye^ past switchiny, 

Wfts (ut down close to the giound and blanks filled up with young thorns In 1905 Allowcil 
to grow foi nine years before being laid into a switi hiiig hedge, and then given three years 
growth before switching (Once switched ) 


moderate-sized estate. This is not really so, and once the woik 
is organised there is no difficulty in keeping the necessary 
records. It is essential to keep time-sheets for the labour, 
and these must show the different holdings on which each day’s 
work has been done, and also distinguish between division, 
march, and plantation fences With regard to material, it is 
necessary to enter in a book the quantity of wood, wire, &c., 
and the number of gates issued for the different holdings, 
whether purchased or obtained from the estate sawmill. If it 
is desired to include with the wages a sum to cover accident 
and health insurance, use of tools, &c., this will represent between 
2d. and 2Jd. per man per day. In making up a statement of 
the total amount expended at the end of each half-year or year, 
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and the sums repayable by tenants, it is convenient to show in 
tabular form for each holding the following ])articulars of cost : 
(1) labour ; (2) posts, rails, &c. ; (3) gates, gateposts, and mount- 
ings ; (4) wire, nails, staples ; (5) stakes and binders for laid 
hedges ; (6) total cost ; (7) sum repayable by tenant. 

If it is desired to make a calculation as to the number of 
hedgers required on a given area to maintain the fences, the^cost 
of upkeep referred to in an earlier portion of this paper* will 
give approximate figures. Thus for an estate of 5000 acres 
an allowance of Is. per acre is equal to £250 ; or allowing 
40 yards of fencing per acre enclosed, at 3d. per yard, gives 
the same result. If the fences are almost wholly hedges, the 
expenditure will be nearly all in the form of labour, and three 
to four men could find employment. If wire fences are 
numerous the labour would cost less, but the material consider- 
ably more. These figures are based on the assumption that the 
fences are in good order to start with, and merely require to be 
maintained. If this is not so, nearly double the expenditure 
might be necessary for a period of years. The case of large hill 
farms is of course quite different, and the cost of maintaining 
fencing on such holdings cannot be averaged with any accuracy. 

It is of considerable value, although not essential, to have a 
fencing book, showing for each holding the length and descrip- 
tion of the fences, referring to them by numbers which are 
entered on the Ordnance Survey sheets or estate plan. Such a 
record exists on some estates, and is of special value in connec- 
tion with changes of tenancy, or when special reports on the 
fencing of a farm are required. 

No attempt has been made in this article to lay down hard- 
and-fast rules for the treatment of hedges, and it would be a 
mistake to do so. Hedges may be said, in one sense, to have 
as much individuality and to show as much variation as live 
stock or farm crops. It is only by observation and experience 
that the best can be achieved in the management of hedges. 
Failure to recognise this fact has resulted in many bad hedges 
at the present day. It is hoped that the foregoing suggestions 
may serve as general principles for guidance on the subject, and 
may tend to arouse increased interest in the care and manage- 
ment of hedges. 

The writer is indebted to Mr David Crabbe, Byreburnfoot, 
Canonbie, for selecting the hedges which are illustrated and 
writing the descriptions. The illustrations are from photo- 
graphs taken by Mr George Tweddle, Canonbie, who has himself 
taken part in the work of cutting and laying many of the 
hedges referred to, and to whom the writer also desires to record 
his thanks. 
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By A. W. OLDERSHAW, B.Sc. (Edin.), N.D.A., Agricultural Organiser 
for East Suffolk. 


About thirty years ago, partly no doubt owing to a series of 
exceptionally wet years, much interest was taken amongst our 
foremost agriculturists in the manufacture of silage. Experi- 
ments were carried out by the Iloyal Agricultural Society of 
England and by many private individuals. 

In the ‘ Transactions ’ of the Highland and Agricultural 
Society of Scotland for 1885, a Report of the Proceedings of 
the Ensilage Committee, written by Mr Colin J. Mackenzie, is 
given. Mr Mackenzie conducted a number of experiments with 
silage at Portmore. Ho concluded — 

(1) That nearly every kind of forage plant, and especially 
grasses, can be preserved when in a green state ; and that when 
so preserved they form a suitable food for all classes of cattle 
and sheep. 

(2) Tliat grass crops can be preserved at a somewhat less 
cost than by making into hay, and that the system of ensilage 
has a further advantage over hay-making — viz., that it is in- 
(le})endent of weather. 

(3) That certain crops (such as white crops in upland districts 
in late seasons, aftermath, ^c.) can by this process be turned 
into good fodder; while under the existing system they are 
frequently damaged and sometimes lost. 

(4) That cattle and sheep will thrive as well on silage as on 
turnips, and that accordingly it will be possible under this 
system to work in many districts with less cultivation, and 
consequently with less expense. 

(5) That the system is worthy of the best attention of the 
Society. 

In the ‘Transactions' of the Highland and Agricultural 
Society for the same year. Hr Aitken reported on a number 
of analyses of silage he had made; and in 1887 he stated that 
he had recently received for analysis several samples of silage 
made from common bracken. 

At the Suflfolk Pat Stock Show, held in 1890, prizes were 
given for ensilage, six samples being exhibited. 

After this period a series of dry seasons followed, and 
interest in the practice gradually died out. 
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In 1901 Mr F. B. Smith, late of the South-Eastern Agri- 
cultural College, Wye, Kent, visited some of the American 
Colleges where maize silage is so closely associated with winter 
stock feeding, and discussed the subject in the report ^ on his 
visit. Subsequently a series of experiments with maize silage 
were carried out at Wye, in Kent, the conclusion arrived at 
being that maize silage was not profitable, because, although 
the maize was grown upon early soil and early varieties were 
planted, it contained when cut much more moisture than 
American-grown maize. As a result of this, the losses owing 
to fermentation reached the very high figure of 30 per cent of 
the total dry matter. 

During the past few years there has been a great revival of 
interest in the subject in East Anglia. More than forty silos of 
the modern cylindrical shape have been erected, whilst at the 
Ipswich Fat Stock Show, Christmas 191G, the writer had the 
honour of collaborating with Mr G. P. Watkins in judging a 
class for Ensilage in which there were no less than 23 
entries. 

This greatly increased interest in the manufacture of en- 
silage has been largely due to the enthusiasm of Mr G. 
Jaques of Tivetshall, Norwich, and to the building by Mr 
F. W. I). Kobinson of a concrete silo on his farm at 
Koos Hall, Beccles, Suffolk. 


Modern Eiisilaf/e Practice. 

The modern system of ensilage differs from that formerly 
practised in two important ways — 

(1) In the type of silo used. Formerly silos of a more or 
less rectangular sliape were used, and it was necessary to apply 
pressure. Thus Mr Colin J. Mackenzie, in the ‘ Transactions ’ 
previously referred to, states that the silos he erected were 
30 feet long, 12 feet wide, and 16 feet deep. He considered 
that the best silage was made under a heavy weight — say 120 
to 150 lb. per superficial foot. The modern silo is cylindrical 
in shape, and is made so high that no pressure is necessary 
other than that of the weight of the overlying masses of green 
material. 

(2) Formerly it was usual to make silage of any green 
material — clover, grass, &c. 

It is now recognised that, in order to obtain sufficiently, 
heavy weights of green material per acre to render the system 
profitable, it is necessary to grow a special crop, such as tares 
and oats, to make into silage. 

^ ‘Agriculture in the New World.’ F. B. Smith. 
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Tfie advantages of making Silage, 

The advocates of the silage system claim ^ — 

(1) That it produces a large bulk of valuable food at a 
low cost. 

(2) That there is almost a certainty of obtaining a crop. 

(3) That the crop can be ensiled in June and July, when the 
laud ii^dry and the days are long. 

(4) That there is no risk of loss from early frost as with 
mangolds. 

(5) That the land is cleared early, and is then made ready 
for turnips on suitable soils. On the heavier soils mustard can 
be grown and ploughed in, or a bastard fallow made. 

They also claim that a great saving of labour is effected 
throughout, as compared with roots, and that more stock can 
be kept on the farm than is possible when roots are grown, 
consequently that more dung will be available. This, together 
with the residue of the slag applied to the tares, and the 
nitrogen accumulated in the soil by that crop, is, they say, 
sufficient to maintain the soil in a high state of fertility. 
They also claim that, under the silage system, it will pay 
to plough up poor grass lands, in this way permanently 
increasing the home-grown food supply by increasing the 
area under tillage. 

The writer of this article has had an opportunity of observing 
the results obtained on a large number of farms in East Suffolk 
where the silage system has been adopted, and has (‘ome to 
the conclusion that there are large areas of land in Great 
Britain and Ireland wliere its introduction would be an 
advantage. 

On good soils, where 30 to 40 tons per acre of roots can be 
grown regularly with ordinary skilled management, it is hardly 
probable that the silage system presents any advantages over 
the growing of roots. In fact, on such soils the writer holds 
that root-growing is a most economical and profitable way of 
producing food for stock. But it must be remembered that 
there exists in this country very large areas of land on which 
the growth of such crops of roots as tliose above mentioned can 
only occur in the most favourable seasons and with exception- 
ally careful management. It must be admitted that many of 
our soils, particularly the tenacious clays and light sands, are 
so unsuited to root-growing as to dishearten all but the most 
skilled and persevering. The writer is in cordial agreement 
with the contention that it is desirable in the national interest 
to plough up many of our poor grass lands, and he knows many 

^ See “ Silage ay a Food for Stock.” G, Jaques, ‘Journal of the Br)'>rd of 
Agriculture for England,’ March 1916. 
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poor heavy clay grass farms, particularly in the Midlands of 
England, where the introduction of more tillage, coupled with 
silage, would undoubtedly increase our food supply. If, as the 
writer confidently anticipates, the silage system proves to be 
economical on such soils, one of the obstacles (the unprofitable 
bare fallow) to the extension of the wheat area will have been 
removed. From a food production point of view it is of the 
greatest importance to remember that land under tillage pro- 
duces more food, both for man and beast, than land under grass. 
A poor clay land field will usually produce at least twice the 
weight of dry matter per acre under tares and oats that it 
will under poor grass. This, in the writer's opinion, is the most 
important argument in favour of ensilage. 

There can be little doubt that a heavy crop of oats and tares 
— the crop most in favour for ensilage purposes — can be grown 
on most poor heavy soils at very little expense, and with very 
little risk of failure, provided the seed is well covered. Thus 
a foul cereal stubble on heavy land, which in the ordinary way 
would require a bare fallow, can safely be sown with winter 
oats and tares, and the land cleaned (if the weather proves 
propitious), after the removal of the crop, by a bastard fallow, 
in time for wheat again. Such unkindly clays may, it is true, 
often be cleaned in the month of May, given fine weather ; but 
if this is done, in the Eastern and Midland counties of England 
at least, in an average season, practically all prospect of obtain- 
ing a mangold crop is gone, and the climate and soil are both 
unsuited for swedes. 

On more easily worked soils quite a good crop of white 
turnips may be grown after the removal of the oats and tares, 
given a favourable season. In early spring of 1916 the writer 
weighed a crop of white turnips grown after a silage crop on 
the farm of Mr C. C. Smith, Walton Hall, Felixstowe, the 
weight obtained (tops and roots together) being 15 tons per 
acre. 

An equally good crop of turnips was obtained in the same 
year, after oats and tares grown for silage, by Mr John Oldrin 
of Eushmere, Lowestoft. In the present year, 1916-17, turnips 
sown after a silage crop have usually been much less satis- 
factory. 

Summarising, the writer would point out that on good soils 
a good silage crop will produce far less digestible dry matter 
per acre than a good crop of roots. On poor soils, however, 
either very light or very heavy, where roots are very uncertain, ‘ 
the silage system possesses many advantages. 

On poor laud, now under grass, the writer considers that the 
introduction of more tillage, in conjunction with silage, bastard 
fallows, steam cultivation and wheat, would materially increase 
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our home-grown food supply, and hence be of permanent benefit 
to the nation. 

In view of these modern developments of ensilage practice, 
it was thought that a short article on the subject would be of 
interest to Scottish farmers. 

Most suitable Crops for E'usilage. 

So far as is at present known, the most suitable crop for 
silage, under English conditions, appears to be a mixture of 
winter oats and tares. Kye, when mixed with tares, is apt to 
get too forward and to make ratlxer woody silage. At the 
period about thirty years ago, when silage created so much 
interest, it was not so usual to grow special silage crops, grass 
being chiefly used for the purpose. Oats and tares, however, 
possess the great advantage of growing luxuriantly on poor 
land, and also of growing — at least under East Anglian con- 
ditions — a much greater weight of green stufl' per acre than 
either grass or clover. The writer has found that 14 tons of 
green oats and tares can easily be grown, ^ whereas 8 tons of 
green clover is quite a good crop. In East Anglia lucerne 
and maize are also used for silage making. For Scottish condi- 
tions, in all probability spring-sown oats and tares will prove 
satisfactory on most soils. 

Being a leguminous crop, tares can obtain a large proportion 
of their nitrogenous plant food from the air by means of their 
root nodules, and they require little or no nitrogenous manure. 
A liberal supply of phosphatic manure — basic slag or super- 
phosphate — will be all that is required on most heavy soils. 
On light soil the addition of potash to the phosphate may be 
desirable. By accumulating nitrogen, the tare crop increases 
the stock of this manurial ingredient on the farm. Tares are 
easy to grow and failures are comparatively rare. In this 
respect they compare favourably with rootvS, which in East 
Anglia are very uncertain, particularly on heavy clays and 
light sands. 

Of the twenty-three samples of ensilage exhibited at Ipswich 
Fat Stock Show, 1916, seven consisted of oats and tares only ; 
three of oats, tares, and wheat; one of oats, tares, and rye; 
another of oats, tares, rye, and beans. Two samples were made 
from green maize; five from clover alone, or a seeds mixture; 
whilst one sample was made from meadow-grass, and one from 
a mixture of tares and clover. In the remaining cases the 
composition of the mixture used was not stated. It will thus 

^ Sec ajrticle on “ Cost of Production of Silage” — Amos and Oldcrsbaw — ‘Journal 
of the Board of Agriculture,’ July 1916. 
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be seen that oats and tares formed the basis of the mixture m 
twelve cases out of twenty-three. The object of including a 
few beans in the mixture is to make the crop stand up and so 
lessen the labour of cutting. Experiments are wanting as to 
tlie most suitable mixture to use, but on the whole the writer 
would favour two bushels of tares and one bushel of oats per 
acre. If there is fear of the crop being so badly laid as to 
render cutting very difficult, half a bushel of beans might be 
substituted for half a bushel of the tares. 

On very poor land the writer has evidence which leads him 
to believe that the crop obtained by sowing tares alone is 
greater than when a cereal is included. This is no doubt due 
to the fact that the leguminous crop is independent of the stores 
of nitrogen in the soil. 

On a poor heavy land farm near Saxmundham, Suffolk, in 
1916, tares alone gave 11 tons 15 cwt. of green material per 
acre, whilst tares and rye mixed gave only 7 tons 5 cwt. 

There is every reason to believe that tares alone would make 
excellent silage, and the only objection to growing them would 
be difficulty in cutting. 

In this connection it is worthy of note that in the 
‘Transactions' of this Society for 1889, it is stated by Dr 
Aitken that Colonel Innes of Learney recommended that 
tares for silage should not be mixed with oats, as he had 
Ibund that sheep fed on the silage rejected the oat stems. 
He obtained a heavier crop of tares alone than of tares 
and oats. 

Mr John Speir, in the ‘Transactions' of the Society for 1890, 
page 101, gives much valuable information on the cultivation of 
the vetch or tare crop. He recommends that when vetches are 
to be made into silage, they should be cut a little earlier than 
when made into hay. There is much diversity of opinion in 
East Anglia as to the right time to cut vetches for silage ; but 
the writer has formed the opinion that it is best to cut them 
before the pods form, because the plant is then much less 
woody. It also frequently happens that vetches will stand up 
fairly well until the pods begin to form, when a single storm 
may throw them down and greatly increase the difficulties of 
cutting. Materials which are very moist can be successfully 
made into ensilage by mixing with dry chaffed oat-straw. Thus 
on the farm of Mr F. W. D. Eobinson of Roos Hall, Beccles, 
Suffolk, ensilage was successfully made in 1915 from a mixture 
of green mustard, tares, and oat-straw. Good results have also 
been obtained on the same farm from a mixture of chaffed green 
stuff and damaged dry hay. 

In this connection it is worthy of note that Dr Aitken, in 
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his report above mentioned, points out that bracken silage 
contains a large amount of albumin. He suggests that the 
bracken be cut when young and juicy, and before the curl 
has gone out of the leaf. He also states that when bracken 
silage is well made, stock eat it readily and thrive upon it. 

The writer, during the past season, endeavoured to arrange 
to have this matter tested in a modern silo, but owing to 
scarcity of labour it was not found possible to carry the ex- 
periment through. It is, however, a point of some interest in 
districts where bracken thrives. 

Dr Aitken gives the analyses of two samples of bracken 
ensilage sent to him. They contained 26’41 and 27*25 per 
cent of dry matter respectively. 

Grandeau, in the ‘Journal d’Agriciilture Hratigue,’ 1893, 
vol. ii. p. 742, confirms the conclusions reached by I)r Aitken. 
He slates that stock which refused green bracken consumed 
the ensiled bracken greedily. The writer has no experience 
of bracken ensilage. 


Methods of manufacUiring Silage, 

U is practically common knowledge that sweet silage can be 
successfully manufactured from grass, in clamp-like heaps, the 
whole being covered with soil, like a manure heap, the only 
permanent weight applied being that of the soil. The heap 
should be consolidated by carting over it with the empty carts 
at the time of building. This method of manufacture, as far 
as the personal observation of the writer goes, results in a sweet 
silage with a pleasant smell, the whole somewhat resembling 
tobacco in appearance. No special apparatus is necessary ; but 
considerable waste takes place on the sides, top, and bottom of 
the heap. The writer has seen this method applied very suc- 
cessfully to chaffed grass — chiefly in Ireland — but has never 
seen it tried with clover or tares. Probably the latter material 
in particular would be too open in character unless chaffed. 

Silage may also be successfully manufactured in gravel pits 
or holes. Thus on the Kingslield farms of Mr F. W. D. Kobin- 
son, J.P., near Beccles, Suffolk, the sides and openings of 
gravel pits have been barricaded with wood, and the pits 
filled with chaffed green material to a depth of 15 feet. The 
material was then covered up with nettles and other waste 
stuff, weighted with planks of wood and stones, and finally 
covered up with earth. The silage resulting was of a moder- 
ately sour type but quite satisfactory. Considerable waste, 
however, took place on the sides and entrance to the pit. 
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Modern Methods of Manufacture. 

The disadvantage of the methods above alluded to is that 
they involve so much waste. East Anglian farmers have 
therefore adopted the American device of erecting a cylindrical 
silo, 30 feet or so in height, and about 16 feet in diameter. 
In silos of this type, it is unnecessary to weight the material, 
as the weight of the overlying mass provides sufficient 
pressure. 

The silage material is chaffed by a special combined chaffer 
and blower, blown through the opening at the top of the silo, 
and allowed to fall at the feet of the man inside. This process 
goes on until the silo is full. After some time it settles con- 
siderably, and may be tilled up again with any material handy 
later in the season, such as second crop of clover. When 
filling the silo the material is usually guided through a tube 
inside to wlierever it is wanted. The man inside tramples 
round the outsides, — the middle requires much less trampling. 
It is an advantage to put some waste material, such as nettles, 
at the top of the silo, as the top foot or so of silage is always 
more or less damaged. 

The Chaffer and Bloioer used by most East Anglian farmers 
is an American make (The Ohio). There is apparently no 
suitable machine of British manufacture on the market. A 
strong blast conveys the chaffed material up the tube, which 
is about a foot in diameter. There is no very obvious reason 
why other means of elevating the material should not be used 
if such were available. The chaffer and blower may, however, 
be used for other purposes, such as chaffing litter, &c. 

The cost of this combined cutter and blower was, in April 
1914, about £35. The price has now increased to £50 or more. 
It is driven by an ordinary traction engine. 


Cost of Prod\iction of Ensilage. 

Mr Arthur Amos, M.A., conducted, in collaboration with the 
writer, an inquiry into the cost of production of ensilage in 
East Anglia, and the results of the inquiry are given in the 
Mournal of the Board of Agriculture' for July 1916. 

From a number of weights of green crop taken, it was con- 
cluded that an average crop of oats and tares will vary from 
10 to 12 tons per acre, and that well-manured crops on good 
land may produce as much as 14 to 15 tons per acre, and 
perhaps more. At the present time, owing to war conditions, 
costs of production vary rapidly. At the time the article 
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above referred to was written, the following figures were 
obtained : — 

Field Field Field 

No. 1. No. 2. No. 8. 

5. d. 8. d. 6. d. 

Cost per ton of green stuff for capital 
charges (cost of silo, cutter, repairs 

and interest on capital) ... 21 21 18 

Cost per ton of producing crop (rent 
cultivations, manure, &c.) . . 5 4 0 8 6 11 

Cost per ton of cutting crop and fill- 
ing into silo 2 8 2 8 3 3 

l^ottil cost i)er ton of crop as filled 

into silo 10 1 11 5 11 10 

If it is assumed that the normal loss of dry matter in the 
silo, owing to fermentation, oozing out of liquid, &c., is 15 per 
cent of the total, then the cost of the silage as taken from the 
silo will be 13s. 6d. to 14s. per ton. Farmers who have not seen 
the operation will be interested to know that, on the farm under 
observation by the writer, half a day's cutting with the grass- 
mower supplied sufficient cut crop for a whole day’s filling into 
the silo. Two horses and one man were required for cutting 
tlie crop, but it was necessary to employ in addition four men 
to follow the mowing machine and clear the cut crop from the 
machine — as the crop was a heavy one. With smaller crops 
this is not necessary. Two men were wanted all day for pitch- 
ing, two men and three horses for driving, loading and unload- 
ing (the field was immediately adjoining the silo), two for feed- 
ing the cutter and blower, one for treading inside the silo, and 
one for driving the engine. Part time for a foreman was 
also allowed. The men employed in cutting the crop and 
pulling it away from the machine were of course only employed 
for half the day. Hire of engine and coal was placed at 
£1, 7s. Gd. a day. It took six and a quarter days to fill the silo, 
and it was estimated that 24J tons of green material were put 
in daily. It is evident that a considerable gang of men is 
necessary for the operation, and that on small farms a certain 
amount of co-operation is necessary, as in the case of threshing 
corn. 

The SUo, 

There are two main types of silo in Suffolk, both of cylin- 
drical shape and similar cubic contents, the difference being 
that one type is constructed of wood and the other of reinforced 
concrete. 

Concrete Silos. 

These have been built on the general lines advocated by Mr 
Digby Hussey de Burgh, Drumkeen, Pallas Green, co. Limerick.^ 

^ See hia work on the subject, published by Mansell & Co., Dublin. 
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The first concrete silo to be built in Suffolk, as far as the 
writer is aware, was erected on the farm of Mr F. W. D. 
Eobinson of Eoos Hall, Beccles It is 25 feet internal diameter 
and 36 feet high. On the basis of one cubic foot of silage. 



Fig 0 Modem cow rcte silo 

The doorwayb are hidden by the woodiu chute The tlireo sots of rings to which the tube oi 
tlie blower IS attached are jubt visible on the left hand side of the silo 


weighing 56 lb., and allowing for 30 feet of solid silage (6 feet 
for settling), this silo would hold 368 tons 
Mr Robinson’s silo was of the nature of an experiment. It 
makes excellent silage, but is rather too large for ordinary 
purposes, unless a very large head of stock is kept — as is the 
case at Koos Hall. After Mr Robinson’s silo was erected, 
several farmers near followed suit, and a short description of 
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one of them, which appears to be of a very serviceable size, 
may not be out of place here. 

Silo on the Farm of Mr Sam Balls} Carlton Colville Hall, 
Lowestoft, 

The silo is cylindrical in shape, 15 feet internal diameter, 
25 feet high above ground, and 5 feet below. It would have been 
better 5 feet higher. The concrete walls are 1 foot thick. The 
silo is washed inside and out with cement. The material used 
included — 

45 loads of gravel, purchased at 28. a load. 

10 loads of sharp sand, purchased at 2s. a load. 

12 tons of cement. 

The circular mould for fixing the concrete was made by a local 
carpenter of creosoted wood for Mr John Oldrin of liushjnere, 
Lowestoft (who had previously erected a silo), and lent by Mr 
Oldrin to Mr Balls. The depth of the mould is 2 feet 9 inches, 
so that, allowing for a piece lapping over old work, 1 foot 1 0 
inches deep of concrete can be fixed in a day. The cost of the 
mould was £7, 10s. Once made, however, it cdii be used for a 
large number of silos. The concrete walls of Mr Ball’s silo 
were reinforced with old iron, an old stack bottom and a dis- 
used drag rake being used for the purpose. About 2 cwt. of 
old barbed wire was also used. An exact account of the cost 
of building was kept, and it amounted to £112, the silo being 
erected in 1915. Tlie sum mentioned, however, did not include 
carting gravel, which was done by Mr Ball’s own men in slack 
times. If the carting had been done by a contractor, the total 
cost of the silo would have been £120. There are five doors 
in the silo, the openings being 2 feet 6 inches by 3 feet. They 
are arranged one above the other like windows. A perpendic- 
ular wooden staircase is placed outside the silo, with movable 
steps opposite each door, the staircase being bolted up to the 
wall of the silo. The wooden doors fit in a ledge, and are kept 
in their places by the inside pressure of the silage. As soon as 
the silage is taken out they fall inwards. The doorways serve 
for the removal of the silage during winter. A wooden chute 
(wood of IJ inch thickness) is arranged over the doors to guide 
the silage into a cart, which can be backed up below. This 
prevents trouble from the wind blowing the chaffed silage 
about at the time of emptying. It also makes the ascent up 
the perpendicular staircase less dangerous to the men. There 
is a glass roof to the chute to admit light. The tube of the 

^ The writer wishes to express his imlebtedness to Mr Ralls for furniuhing 
him with the ^^tails given. 
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blower is admitted through the roof of the silo by means of a 
small door. The tube is held in position by iron rings, which 
have been fixed in the concrete walls of the silo. 


fFooden Stlos. 

Within the last few years a number of wooden stave silos 
have been erected in East Anglia, a firm of timber merchants 



Fig. 10 — Modem stave silo. 

The Society w iudebted to Mesflrs Jewson A boiih, Norwich, for the use of the photc^raph 
from which this print was prepared 


in Norwich having specialised in the erection of this type of 
silo. They are usually IG feet internal diameter and 32 feet 
high, the foundation being of concrete. A stave silo is made 
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somewhat on the principle of a huge barrel, except that the 
sides are perpendicular instead of bulging out as in the case of 
a barrel. The whole structure is^cylindrical, the staves being 
bound round with iron bands at intervals. These bands can 


be tightened up when required. 

Three or more wire cables, each attached to a post several 



yards away from the foot 
of the silo, serve to anchor 
the structure and hold it 
in place, the cables being 
fastened to the silo near the 
top. Although the whole is 
somewhat flimsy in charac- 
ter, the writer is not aware 
of any silo of this type 
having collapsed, although 
more than forty have been 
erected in East Anglia lately. 
As in the case of concrete 
silos, doors are arranged in 
the side of the silo, one above 
the other from the ground to 
the roof, each door being 
large enough to admit the 
body of a man. In some 
cases a wooden chute is 
arranged to guide the silag(‘ 
down, whilvSt in others bags 
are arranged for the purpose 
Each door is usually held in 
its place by a screwing-up 
arrangement. A bar across 
the door serves as the rung 


Fig. 11. — Print showintj vicavs of ascending of a ladder, to enable work- 
a Tiudern stave siio. men to climb up lo the top 


This silo is being omptied fiom one of the doors, 
the opening of which is hidlfii b\ th< chute. 
One hand of the man in tlio pi int is grasping a 
stave* winch goes across the centre of a door- 
way, whilst ins feet rest on a stave anose the 
centre of another. 


of the silo. The cost of this 
size and type of silo has 
varied from £100 before the 
war to about £160 in Janu- 


ary 1917. The chief objection to these silos is their apparently 
temporary character. The chief advantage is that tliey can 
be removed, and hence are suited for erection by a tenant 
farmer. 


As regards durability, the oldest silo of this type in this 
country was erected only four or five years ago, so that we 
have no information on the subject from British sources. It 
is stated in Bulletin No, 200 of Colorado Agricultural College, 
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that in America the life of the stave silo varies from five to 
twenty years, according to quality of material used, method of 
construction, and the care and attention given to the silo. 

Comparison letween Concrete and Wooden Silos, 

To compare the two main types of silos three important 
{joints must be considered. 

(1) Quality of the Silage made , — From observations made of 
silage from the two types, it does not appear, if the same 
material is used in filling the silo, that one type of silo is 
superior to the other type, as far as the main bulk of the 
silage is concerned. It has sometimes been thought that the 
acid of the silage attacks the cement of the concrete, but this 
has not been the case in the writer’s experience. It has also 
been thought that concrete might conduct the heat away too 
rapidly when the silage is being made, but as far as the writer’s 
experience goes, this does not appear to be the case. A former 
recorder of the East Anglian Milk- Recording Society, Mr F. F. 
Frost (now farm bailiff at the County Council farm near North- 
ampton), in the course of his rounds had an opportunity of 
frequently inspecting the silage from both wooden and concrete 
silos of members of the Society. He formed the opinion that 
there was more damaged material round the outsides of wooden 
than of concrete silos — probably owing to the comparative ease 
with which air finds its way through the walls of wooden silos. 

Cost — Owing, no doubt, to the high price of timber, the cost 
of the two types of silos does not appear to greatly differ. The 
cost of concrete silos will largely depend upon the ease with 
which suitable gravel and sand can be obtained. 

Dumhility , — The writer has formed the very decided opinion 
that concrete silos will prove more durable than wooden ones. 
Bulletin No. 200 (August 1914), issued by the Colorado Agri- 
cultural College, states : “ There have been failures in all types 
of silos, but it is safe to say that the })ercentage of failures is 
less in concrete than in most other types.” 

The fact that wooden silos are removable, and hence more 
suited to erection by tenant farmers, has no doubt been an 
important factor in influencing such farmers in their favour. 

Concrete silos are essentially suitable for erection by land- 
lords. Up to the present they have usually been erected by 
the farmer or landowner himself, with the assistance of a local 
bricklayer. No doubt the durability of concrete, as of wooden 
silos, will depend upon the quality of the material used and the 
method of construction. It may be mentioned that up to the 
present the writer is not aware that any of the concrete silos 
erected in East Suffolk have shown any signs of cracking. 

VOI4. XXIX. F 
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Feeding Value of Emilage. 

The experience of the considerable number of farmers who 
have adopted tho silage system in East Anglia has established 
beyond a doubt that ensilage made under modern conditions is 
quite a suitable food for stock. As previously mentioned, there 
are now more than forty silos in East Anglia, and no case has 
come before the writer’s notice in which the ensilage was found 
to give adverse results when fed to stock. 

The writer knows of a number of cases in which cattle fed 
upon silage alone have thriven well. Thus, in the winter of 
1915-16, a large number of young store cattle on the liingsfield 
farms of Mr F. W. D. Kobinson, J.P., lloos Hall, Beccles, re- 
ceived practically nothing but silage. On most farms, however, 
it will usually be convenient to feed silage along with other 
foods, such as hay, straw, roots, and concentrated foods. 

Mr Colin J. Mackenzie, in the ‘Transactions ’ for 1885, previ- 
ously referred to, gives an account of an experiment with 
store cattle. In this experiment a daily ration of 2H lb. silage 
(clover and ryegrass) with cake was contrasted with a ration ol 
30 lb. Aberdeen yellow turnips and 14 lb. of straw, also with 
cake. The silage-fed animals gave rather better results t'han 
the root- and straw-fed animals. During the period of experi- 
ment, February 14t]i to dune 17th, they gained an average of 
2J lb. a head live weight more than those fed on ro(»ts and straw. 
When subsequently killed, in August — after a summer on grass 
— the silage-fed cattle had an average carcase weight of 2 st. 1 1 lb. 
more than tlie rt>ot-fed cattle, tliere being a higher percentage of 
carcase weight with the silage than with tlie root fed cattle. 

Mr Mackenzie also fed silage to lambing ewes with quite 
satisfactory results. 

Mr John Speir, in the ‘Transactions’ of tlie Highland and 
Agricultural Society for 1889, gives an account of an experi- 
ment he cunducted with silage versus hay as a food for milking- 
cows. in this experiment, part of a held of ryegrass and a 
little clover was made into first-class hay, and part into silage. 
According to the analysis of each, the total dry matter fed in 
the hay was 15’3 per cent more than that given in the silage. 
The milk given by the cows was slightly in favour of the sijage, 
but the difference was so small as to be almost negligible. *The 
silage had no adverse eflFect upon the milk. 

Mr Speir concludes from this experiment — 

(1) That for home use, grass may either be made into hay or 
silage, without any material gain to either system, if suitable 
weather be got for each. 

(2) That the natural water in silage docs not appear to be so 
much more valuable than the same quantity of water added to 
drydiay as most people are apt to suppose. 
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(3) That this latter subject might advantageously be further 
experimented with by those having the time, convenience, and 
inclination to do so. 

It is worthy of note that when fed with care, ensilage made 
as previously described does not appear to impart an offensive 
odour to the milk of cows fed upon it. 

This matter was carefully tested in an experiment conducted 
by the writer early in 1916, and particulars of which were 
published in the ‘Journal of the Board of Agriculture,' June 
1916. 

The silage-fed cows received 60 lb. silage, 4 lb. dried grains, 
2 lb. ground-nut cake, and 7 lb. oat-straw chaff. No offen- 
sive odour or other abnormality was noted in any of the milk 
produced during the whole period of the experiment. 

Three members of the East Anglian Milk-Kecording Society 
(Ipswich Branch) have fed their cows largely upon silage dur- 
ing the winters 1915-16 and 1916-17. These herds are under 
the regular inspection of a milk recorder, and no instance has 
been observed in which an offensive odour has occurred. 

Composite samples of the morning and evening milks have 
been taken on a number of occasions. The average of nine 
samples of morning’s milk taken from these herds — the cows 
being of mixed breeds with a large proportion of Holstein — 
gave 3*1 per cent of butler fat, wliilst an average of nine 
samples of afternoons milk gave .‘>*6 per cent of butter fat. 
Two samples of morning’s milk gave 2*9 per cent of fat, all the 
other samples being above the 3 per cent standard. It does 
not appear likely, therefore, that silage adversely affects the 
percentage of fat in milk. 

In the experiment above referred to, published in the Board 
of Agriculture’s ‘ Journal ’ for J une 1916, the writer tested 60 lb. 
of silage made from oats and tares against 60 lb. of mangolds 
with 7 lb. chaffed straw, both lots of cows receiving in addition 
the same quantities of concentrated foods, hay, and straw. In 
order to, as far as possible, neutralise differences in the milk- 
yielding capacity of the cows, the foods were changed over in 
the middle of the experiment, the cows which first received 
roots and straw iioav receiving silage and vice versd. At the 
end of the experiment it was found that the silage had yielded 
7914 lb. of milk, and the mangolds and chaff 7811 lb. — a differ- 
ence of only about ten gallons. This difference may be regarded 
as almost negligible. 

A copy of an analysis of this silage is given below (sample 2). 

It is interesting to note that in an inquiry as to the cost of 
milk production conducted by the East Anglian Milk liecord 
Society during the winter 1916-17, the herd which produced 
milk at the lowest cost, of those reported on, was partly fed 
upon silage. The writer of this article, who acts as Hon, 
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Secretary to the Society, sent au account of the results obtained 
to the press, and they appeared in the 'East Anglian Daily 
Times' of Dec. 30, 1916. The herd iu question consisted of 
Holstein cows. Tlie daily ration was 37 lb. mangolds, 50 lb. 
silage, 2| lb. dried grains, 2 lb. ground-nut cake, and 2 lb. ground 
oats. Tile cows gave an average yield of a little over 3 gallons 
daily. The report states that iu this herd the concentrated 
foods are systematically varied according to the milk the cows 
are giving. Thus cows giving to 5 gallons of milk get 3 lb. 
cake, 5 lb. grains, and 2 lb. ground oats. Those giving 2J 
gallons get 3 lb. cake, 2 lb. grains, and 2 lb. oats. Those giving 
IJ gallon get 2 lb. oats and 2 lb. grains, whilst those giving less 
than this get silage only. 

The scientific method of feeding adopted — that of varying 
the food with the milk -yield of the cows — coupled witli the 
fact that the cows are of exceptionally heavy milking strain, 
was undoubtedly a potent factor iu keeping the cost of produc- 
tion of milk at a low figure in this herd. 

The following analyses of silage made under modern con- 
ditions have been performed by Mr G. S. Kobertson, M.Sc., and 
are published by his kind permission : — 
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^ M<itlc ill a cyliiidrioal silo on the farm of H. Kiske, Ksn., Bnuiiford, liwwirh. 

Made in a cylimlrical silo (»n the farm of 0. 0. Smith, Rstj., Walton Hall, 
Felixstowe. 

^ Made iu a gravel pit on the farm of F. W. ]>. llohinaon, Esq., lloos Hall, 
Heccles, »SuO'olk. 

* Made in a cylindrical silo on the farm of K. W. D. UohinKon, Kwq., Uoos 
Hall, Bcccles. 

® Made iu a cylindrical silo on the farm of Fred Smith, Knq., A\''oodhi-idgc. 

Made in a cylindrical silo on the farm of S. Balls, Ksq., Carlton (Jolvillc, 
Lowestoft, 'i'he moisture in this sample is low, and this accounts for the com- 
paratively high amounts of the other constituents. 
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The dilBfereuce in composition of the above samples is un- 
doubtedly in the main due to the different materials with which 
the silos were filled. 

When filling; Mr Kobinson’s silo (sample 4) the weather was 
exceptionally wet, but the work went on as long as it was 
sufficiently fine to enable the men to work out of doors. 

Prospects of SUage under Scottish Conditions} 

Winter tares and oats may be grown in the earliest and 
mildest districts of the south and east of Scotland. Mr John 
Speir, in the ' Transactions * of the Highland and Agricultural 
Society, 1890, pages 70, 74, and 108, gives much valuable in- 
formation on this subject and on forage crops generally. He 
speaks of growing potatoes (boxed before planting) successfully 
after winter oats and vetches, planting the potatoes as late as 
July 10. 

Taking tlie whole of Scotland, spring tares or vetches mixed 
with oats and a few beans — say 24 bushels tares, i bushel oats, 
and J to \ bushel of beans — would probably succeed fairly well 
in almost any distiict or season. They would, on the whole, be 
the crop most likely to succeed for silage purposes in Scotland. 
The Scottish climate is not suited for making this crop into hay, 
but a big crop could easily be grown and made into silage. 

Second- crop clover and ryegrass would also be very likely 
to prove useful for ensilage purposes. A silo would enable such 
crops to he saved without any of the risk incidental to making 
them into hay. lly dressing second crops of ryegrass with a 
nitrogenous manure, a large cro]» can be obtained which also 
might very well \)e made into silage. In certain late districts 
late crops of oats which failed to ripen might be ensiled, and so 
the crop prevented from being wasted. When a silo is specially 
built, however, a crop must he grown specifically for it, and 
probably in most cases the spring- sown tare mixture will be 
found best. 

It is worthy of note that a silo which is partly filled in July 
and allowed to settle could, at tlie end of September, be tilled up 
with any material that might be available. In the drier and 
better districts of Scotland, where heavy crops of roots can be 
grown, it seems improbable that the introduction of silage will 
displace roots to any great extent. On poor land, both heavy 
and light — as is the case in England — silage possesses certain 
advantages. 

In the wetter and later districts silage might prove very 

^ The writer \\iahcR to ackHO\\ the very kin<l advice of Mi David Black, 
•1 r.. oi Hactoii, Stowmaiket, Suffolk, iu connection with the above application 
of silage practice to Scottwh conditionH. 
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useful, probably as much as a substitute for hay as for roots. 
It would certainly render possible the preservation of such a 
bulky crop as tares, which in many districts is otherwise im- 
practicable. It seems likely to the writer that the introduction 
of silage would help in increasing the area under tillage. As 
has been previously pointed out, it would greatly help in the 
management of the stifi* clays, which are so difficult a problem, 
and which have been so largely allowed to go down to grass. 
The silage system also might lead to the reclamation of some 
of our derelict sandy heathlands. The introduction of the 
vigorous-growing leguminous crop, vetches, on poor land, either 
heavy or light, is of great agricultural importance, as the land 
is thereby enriched in the nitrogen which it so sorely needs. 

In many districts a change from poor pasture to silage crops, 
corn, and potatoes, if at all practicable, is unquestionably 
sound from a national point of view. It would result in a 
larger production per acre of food, both for man and beast. It 
would render our country more self-supporting and less de- 
pendent upon foreign imports. It would help to solve the 
problem which, above all others, looms large in the mind of 
every patriotic British farmer at the present time. 
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TEE BREEDING AND MANAGEMENT 
OF PIGS. 

By WILLIAM BRUCE, B.Sc., Edinburgh. 

Way pig-keeping remains comparatively a neglected bran'ch 
of animal husbandry in Great Britain, and especially in Scot- 
land, is a subject that has attracted much attention in recent 
years, and no small amount of argument has been used, both 
on the platform and in the press, in support of its claims, par- 
ticularly as a branch of farming. Our great consumption of pig 
flesh, and our diminishing importation of bacon from America, 
have frequently been quoted to indicate the opportunity of the 
home producer; and ample evidence has been put forward to 
prove that the demand for this article of food has undergone great 
expansion, and offers good prospects of still further development. 
The higher standard of living amongst the toiling classes has 
made bacon and eggs no longer a rarity on the working man’s 
table, and the growing popularity of sausage meat also points 
to the certainty of a future market. 

Why then, we may ask, with such prospects before him, 
has the British farmer, who has shown considerable genius for 
handling farm live stock, stood aloof from the pig ? It has been 
demonstrated by experiments that, from the producer’s point 
of view, pig-keeping is profitable. Indeed, it has been shown 
that among farm animals the pig is the most economical pro- 
ducer of flesh. But notwithstanding all this, pig-keeping makes 
little or no progress in this country, and it is not uncommon to 
find farms on which the pig is not even represented; and those 
on which any special attention is given to it, such as cattle and 
sheep receive, are exceedingly rare. We believe that the chief 
reason for this lack of development in a profitable and promis- 
ing line is, in the first instance, a sentimental one. There 
appears to be an unwarranted prejudice against swine, and 
there are still many who can see no beauty in a well-bred pig. 
But the greatest hindrance of all appears to be a somewhat 
profound ignorance of the principles of the subject. This, we 
fear, has been the cause of many failures, and therefore it 
seems worth while to attempt to give a simple account of the 
practical principles of pig-keeping, so as to fit it into the 
common conditions of farming and of rural life as they exist 
in Scotland, In doing so it seems a suitable plan to discuss 
the subject under the headings of (1) accommodation; (2) the 
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principles of breeding and rearing young pigs ; (8) feeding ; and 
(4) pig-foods and their use in the production of pig-flesh. 


Accommodation. 

The commonest of all arguments against pig-keeping is the 
want of proper housing, and farmers as a rule maintain that the 
provision of this is the landlord’s part of the business. On the 
other hand, there is good grounds for arguing that a great part 
of the food consumed by pigs is either bought in, or consists of 
material that can be consumed by cattle or sheep, and there- 
fore, where equipment for cattle already exists, the farmer who 
desires to supplement his business by breeding or feeding pigs 
may quite well take steps to provide himself with pig-sties ; and 
the fact that it has been shown that pig-keeping is highly profit- 
able, and that the housing required is relatively inexpensive, 
but adds cogency to this argument. We see no reason for 
finding serious fault with this view, provided that the landlord 
is ready to give his assent to the erection of the necessary 
buildings and to accept the responsibilities that follow such 
a course. 

While we believe it is true that a want of proper buildings 
is one of the chief hindrances to the development of pig- 
keeping, it is probably equally true that a want of clear 
ideas as to what is actually required has also a restraining 
influence. In the case of horses and cattle, experience 
has standardised the essentials, but for pig -keeping one 
will hardly find two establishments in this country alike; 
and in many that exist it cannot be said that any principles 
that make for the health of the subject, along with economy 
in the construction of the buildings and in the labour connected 
with attendance, are very apparent. Indeed, many places in 
which pigs are kept are so unsuitable as to be actually hurtful 
to the health and the wellbeing of the stock, and so inconvenient 
as to be not only wasteful of human energy, but apt to create 
a distaste for the work. This is undoubtedly a great source of 
loss and discouragement to the pig-feeding industry. Hence 
it is very important that suitable housing should have 
careful consideration from all who think of embarking on 
this enterprise. 

Suitable houses for pigs need not be expensive. If proper 
attention is given to the planning, the essentials may be got 
at no great cost. They should be dry and comfortable, erected 
so that abundance of sunlight has unimpeded access ; nothing 
is more important, and there should be ample ventilation, with 
freedom from draught. To these add convenience for feeding 
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and cleaning with a minimum of labour, and that makes about 
the sum of the requirements of a good pig-sty. Experience in- 
dicates that pigs are ill-adapted to withstand great changes of 
temperature, and that they are particularly susceptible to damp- 
ness, Indeed a cold damp floor and dripping walls in a pig-sty 
are sure forerunners of disaster. To such causes may be traced 
many of the troubles that affect pigs — such as rheumatism, 
bronchitis, and scour in young pigs. Unless the pig -sty is 
properly ventilated and reasonably free of dampness, good 
results cannot be expected. ' 

The site and the building material are important factors in 
making a dry wholesome piggery. The site should be dry and, 
if possible, in a sheltered situation. Proximity to a piece of 
ground that can be used as a grass-run is also an advan- 
tage, although not essential. The exposure should be good. 
The buildings sliould present unbroken walls to the north and 
to the prevailing wind. On the other hand, the front should 
look to the sun, and sliould be constructed so that the in- 
terior of the house will receive and retain a maximum of its 
healthful properties; for sunshine is a big factor in tlie well- 
being of swine, and particularly in the successful rearing oi 
young pigs. 

As regards material, nothing short of bricks, concrete, or 
stone is satisfactory for walls. The essentials are that they 
be warm and weather-proof, substantial but cheap, and easily 
kept clean. Stone and concrete, as a rule, are fairly expensive, 
and they tend to he cold in winter. Probably, all things con- 
sidered, there is notliiug better and cheaper than a light brick 
wall rendered” with cement. For walls that do not exceed 6 
feet in height — and there is seldom occasion to go higher in a 
P^KR^ry — single brick built in a mortar of 1 of cement to 2 of 
sand, and plastered smooth on the inner surface with the same 
material, makes a cheap wall which serves the purpose admir- 
ably. We have met some who, without trial, have been inclined 
to doubt the stability of this structure, especially for heavy pigs. 
To this our answer is that after repeated trials of it, in unsup- 
ported lengths up to 16 feet, we have never known it to give 
way. Of course in special circumstances strengthening pillars of 
double brick may be used, and these may be made to serve the 
double purpose of strengthening and adorning the walls. Such 
a wall is warm, dry, and relatively cheap; and it is easily 
cleaned. Its external appearance may be improved by a rough- 
cast finish and a cement wash. The latter may be renewed 
from time to time. 

Next in order of importance, if not in erection, is the floor 
of the pig-sty. Indeed, it is in many respects the most im- 
portant part of the building, and the part in which it is most 
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difficult to combine conditions that are satisfactory from all 
points of view. Stringent sanitary regulations make it difficult 
to get past the use of concrete. Unfortunately this material is 
cold, and is liable to be damp, especially if the foundation is 
deficient and it is laid on a damp site. A concrete floor may, 
however, be made fairly satisfactory if it is kept well above the 
ground level, and given a good foundation of broken bricks or 
stones. It can be further improved by dressing the top of the 
rough concrete with tar before laying down the finer finishing 
layer. This acts as a damp-proof course. A well-constructed 
concrete floor, with a good fall and not too smoothly finished, 
is durable, easily cleaned, sanitary, and is fairly suitable for 
general purposes ; but as a rule it is too cold for the farrowing 
sty, and the use of plenty of litter is only a somewhat imperfect 
remedy for this drawback. Perhaps the most effective and 
economical method of dealing with it is to provide a wooden 
platform, about 6 to 7 feet square, as a bed for the farrowing 
sty, and for pens in which comparatively young pigs are kept. 
This is a good thing to have, provided it is laid down so that 
it can be lifted periodically on its edge and the sty thoroughly 
cleansed. 

A more comfortable floor than concrete is good, hard, close- 
grained bricks, set on their edge in cement. It provides a 
better foothold, but unless the bricks are of exceptional quality 
and glazed, it is not so durable, and is less sanitary than con- 
crete. Another floor which serves fairly well for the inner 
part of a sty is made by laying, on a properly prepared 
foundation, a good layer of fine ashes mixed with hot pitch 
and thoroughly beaten down. Such a floor is warm, but is 
liable to wear away and become broken and uneven on the 
surface, which, however, can be cheaply repaired by a new 
coat of the same material. 

All piggery floors should have a fall of at least 1 inch in 5 feet 
towards the door, so as to provide for surface drainage, and the 
concrete should be left rough on the surface — finished with a 
besom — otherwise it will be very slippery when wet and dirty. 
Bricks set in cement require rather more fall than concrete. 
There should be no cesspools in the sty ; surface drainage should 
be the rule, and the soakage from each sty should flow into a 
common channel, which should lead the liquid manure to one 
well-constructed trap and drain. 

A good size and shape for a sty or pen is about 15 feet deep 
from front to back, and 8 feet wide. This provides ample room 
for an inner part of about 8 by 6 feet, which is generally 
reserved for a bed, and may be marked off* by a kerb which 
keeps in the litter, or laid with a wooden platform as already 
described, and an outer part for feeding and general movement. 
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Such a sty will provide ample accommodation for about five 
ordinary sized feeding-pigs, or for a brood sow and litter. 

The roof next falls to be discussed. After considerable experi- 
ence and observation, we are of opinion that, as a rule, the whole 
sty should be under the cover of a roof. The roof should be 
weather-proof, and made of non-conducting material. Cor- 
rugated iron is too cold in winter and hot in summer, unless 
wooden sarking is used, and this adds considerably to the 
expense. It, however, has the advantage that it will serve on a 
roof of low pitch. Felt and tar is sometimes used, and with 
plenty of tar and attention it makes an efficient roof for a 
piggery, but of course it also requires sarking. The merits 
of tiles and slates are generally too well known to need discus- 
sion. All things considered, there is probably nothing in these 
days cheaper and more efficient than corrugated asbestos- 
cement sheets. These can be got in various sizes. They are 
light, thus saving roof-timber, and they are easily attached to 
purlins that may be set 3 to 4 feet apart. This material, in 
addition to being durable, is perfectly waterproof, and is a non- 
conductor of heat and cold, ft, like corrugated iron, will serve 
on a roof of low pitch, and it does not condense moisture and 
drip like that material. It has therefore many points in its 
favour as a cheap and efficient roof for a piggery. Its chief 
drawback is that it has not, so far, been well adapted to take in 
rooMights, but these are not often required in a pig-sty. 

The air-space, ventilation, and lighting should receive due 
attention. High roofs and large air-spaces not only add un- 
necessary expense to the building, but make the sties cold. On 
the other hand, the ventilation must be so efficient as to keep 
the piggery wholesome without being draughty. There should 
also be plenty of light. In the single-row piggery good ventila- 
tion can be secured almost entirely by diffusion from the front. 
Tiiis gives ventilation without draughts. Lighting is most 
cheaply and easily obtained by panes of glass in the front, the 
upper part of which should be made of a light wooden shutter that 
can be opened up in good weather for the admittance of plenty 
of fresh air and sunshine. It will be found that with this 
arrangement of three close walls and an opening front, there 
are few days in the year when such a sty will not be comfort- 
able with the front more or less open ; and for six or seven 
months it need never be closed. 

To complete our description of a good modern pig-sty some- 
thing requires to be said of troughs. The best trough is made 
of glazed fire-clay, semicircular in section and set in concrete. 
Iron and concrete troughs also serve the purpose, although the 
animals do not appear to appreciate these materials so much as 
fireclay, and seldom keep them so clean. Besides, a large iron 
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trough will soon rob the food of any heat it contains. For a 
sty in which several pigs are to be kept, ample trough accom- 
modation for the number of the pigs in the pen should be 
provided at the front wall, and it is a great advantage in feeding 
to have the trough set in the wall with a hanging door over it. 
When the door is hung from a horizontal iron rail immediately 
over the centre of the trough, it may be pushed inwards before 
feeding and fixed in that position with a strong bar, thus slmt- 
ting off the pigs from the trough while the food is being put in. ' 
The door can then be released and swung to the outer side of 
the trough and fixed there, thus giving all the pigs access to 
the food at the same time. When a number of pigs are 
kept together, such an arrangement saves much scrambling at 
feeding time, which frequently results in waste of food, and the 
trough can be cleaned out and the food put into it without the 
attendant entering the sty. For the breeding pen, however, the 
advantages of this arrangement tend to disappear. In this case 
a fire-clay trough of ample size set against the front wall, and 
securely fixed and finished off with cement, is quite eflicient. 
It is cheaper, and for one animal is preferable to the long 
trough and swing door, which has the serious drawback of 
being much too laige for one animal requiring careful feeding. 

The reader may now be referred to page 93, where a plan of 
such a sty as has been outlined is given in the form of a row of 
five breeding pens. This is a very useful unit as an adjunct 
to the housing accommodation of an ordinary farm steading 
where pig-breeding is contemplated. It will provide farrowing 
and nursing accommodation for about eight sows or sixteen 
litters per annum, as well as suitable houses for giving the 
young pigs that are to be fed on the farm a good start in lib' 
before being shifted into cattle courts, where, along with caitlt*, 
they do very well lor a good part of their life, and can be kept 
at little expense and inconvenience if proper attention be given 
to a few details. The complete cost in ordinary times of erect- 
ing such a unit would be about £80, and on the farm this 
outlay can often be considerably reduced. The plans need 
little or no explanation in the light of what has been set forth 
as the requirements of a good sty. The ground plan shows tlie 
size and shape adapted for the work. The iron rail around 
three sides of the bed,” which is neatly jointed by tee-shaped 
pieces where the side and back portions meet, and is firmly 
supported by passing through the partitions at the back, and 
having the ends towards the front of the stall turned down- 
wards and slightly outwards into the concrete floor, helps 
materially to protect the young pigs during the first week or 
ten days of their existence, and will save many lives during 
this critical period, when sometimes the greater part of a litter 
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is wiped out by restless and clumsy mothers overlying them 
Properly erected, of li-inch iron tubing, this guard will seive 
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dear of the side rails, and raised and propped up to admit 
of thorough cleansing periodically. The trough is not shown. 
It should be set against the front wall. The doors are hung to 
swing inwards, and open against the partition walls. This is 
an advantage, particularly when the attendant has to enter the 
sty, as with one hand he can open the door and close it behind 
him, whereas a door opening outwards is less convenient to 
manipulate. It is liable to be pushed open, thereby allowing 
the pigs to escape, and much time may be lost in getting them 
back. 

The cross section is made to show the dimensions, the parti- 
tion, and the support which the latter may be made to give to 
the roof, thereby reducing the roofing timber to one light 
couple per sty, which is sufficient to carry the purlins to which 
the light asbestos-cement roofing is firmly fixed by strong 
galvanised screws and washers. The upper part of the front of 
the sty is hinged, and balanced by weights suspended from each 
lower corner by cords, which pass over swivel pulleys fixed to 
the couples. Arranged in this way; the door readily passes up 
out of the way on being lightly pushed, and remains there 
until pulled down again. When this front looks to the south, 
and is open, each sty is Hooded for most of the day with direct 
sunlight. The cross section also shows provision for cheap 
and efficient ventilation — namely, a few of the corrugations of 
the roof at the back are left open to let in fresh air over the 
pigs without draught, while the foul air is given ample egress 
when the front is closed by leaving all the corrugations of the 
roof open at the front. 

The front elevation shows the general appearance of the 
building. The walls are strengthened and broken up into 
panels by a pillar between each sty, and the swing doorseach carry 
a pane of glass, which should be a little larger than that shown, 
and should be in the centre of the door. This serves for light- 
ing the interior, and allowing the attendant to see what is going 
on inside when the door is closed. The photograph given on 
page 95, showing a row of houses recently erected by the writer, 
will also serve to illustrate the general appearance. The doors 
are most simply and efficiently secured by turning wooden 
buttons, fixed by bolts as shown in the photograph, which should 
be large enough and so shaped as to serve also as handles. 

So far we have discussed exclusively what may be called a 
single-row piggery, believing that this is the type best adapted 
to the ordinary circumstances of this country, particularly when 
the business of pig-keeping is to be conducted on a small or a 
moderate scale, because it is relatively cheap, and when properly 
set down, with its face to the south, it is efficient. Above all, 
it is well adapted to promote health, as it does not bring 
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together a large number of pigs under one roof. In any design 
of piggery that does this, special provision has to be made 
for air-space and ventilation, otherwise the atmosphere of 
the piggery is apt to become so close and moist that young 
pigs at least do not thrive well. In America, however, and 
also Canada, where pig-keeping is an extensive and highly 
developed industry, one of the commonest forms of housing is 
what may be termed the double piggery, which consists of two 
rows of sties, similar to the single piggery which we have 
described, standing face to face, with a feeding passage between 
them, and all under one roof. No doubt the severer winter 
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clinmLe there makes imperative closer winter quarters than 
will suflice with us, and in a larger establishment a compact 
arrangement saves labour. The difficulties that present them- 
selves in the double piggery are the provision of ample air- 
space, ventilation, and direct sunlight, and no small amount 
of ingenuity has been exercised to secure these desirable 
qualities. Nevertheless the double piggery tends to be too 
comfortable and relaxing, with the result that the pigs take 
too little exercise, and various forms of ill-health tend to 
appear, such as indigestion, constipation, lameness, coughing, 
and weak, badly-nursed litters. After careful consideration 
of a great variety of double piggeries, we put forward the 
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diiaugenient lepiesentccl on tlie plan given abo\e (Fig 14) as 
at least suggestive The range ol buildings should again 
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ran 4Mst and west, 'so that there may be a "face” to the 
soatfa. light is got by direct sunshine from ttie windows on 
the sonth side. The important point in this arrangement is to 
place the row of windows in the south wall in a position so that 
as much light as possible will fall on the floor of the row of 
sties on the south side, especially in the dull half of the year ; 
and in the same way those on the north side should get light 
firom a continuous row of glass in the roof, so placed that the 
direct sunshine will fall on the floor of the sties. The position 
of these windows requires to be carefully considered in relation 
to the height and width of the building, and the ai^le of in- 
cidence of light during winter. Ventilation will be best secured 
by ventilators in the north walls, ventilating windows in the 
sonth, and an ample outlet for foul air at the ridge. The latter 
need not be complicated and expensive, for a simple continu- 
ous opening about inch wide all along the ridge will, we 
believe, suffice and give no trouble. This will always be open 
for the escam of foul air, and yet sufficiently close to keep out 
sparrows. Experience of this arrangement seems to indicate 
that any rain or snow that can find its way in at such an 
opening is of no account, especially when it is not directly over 
the animals. The inflow of fresh air can be regulated at the 
inlets and the windows in the walls. The arrangement pro- 
vides for feeding and cleaning from the central passage. The 
sties along the north side have no outruns, but without them 
they are suitable for farrowing sows and young litters coming 
during cold weather, as very young pigs are better to be re- 
stricted to the sties in cold weather, and also for pigs in the 
final stages of fattening, as close qiiarters at this period are 
favourable to rapid and profitable gains. Those on the south 
side, however, with ample inside accommodation and a roomy 
outrun which can be cut off by a door 2 feet x 2^ feet, sliding 
up and down, is well adapted for sows with litters well 
started, and for store pigs of all kinds, which should be 
encouraged to go outside by having at least their forage and 
vegetable food served there, except in the severest weather. 
Of course, although only a few sties are shown on the plan, 
obviously it can be extended to accommodate a large herd. 
The other features of the arrangement are in accordance 
with the general principles laid down in discussing the single 
piggery. 


BSSXDINa AND Rkabino Yotjno Picw. 

^ A detailed discussion of the merits of the varioos breeds of 
pigs is scarcely within the scope of tbis article. By careful 
brooding several breeds have attained a high degree of merit, 

VOU XXIX. o 
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which has become sufficiently fixed to provide considerable 
choice of suitable material for the economical production id 
pork. Attention, however, may be directed particularly to the 
great outstanding qualities of the Large and the Middle Ycnk* 
shire breeds for this purpose, although it need not rest ez> 
clusively on them. Within these two breeds, either pure or 
cross-bred with each other, will be found pigs that will serve 
almost any commercial purpose. The Large Yorkshire is bard 
to beat as a bacon producer, where there is plenty of good 
strong food. They stand heavy feeding particularly well, and 
are generally preferred where much rich kitchen refuse is 
available, because pigs of this breed grow rapidly, and when 
heavily fed they put on flesh well at the same time. With less 
fordng food the Large Yorkshire may in early life grow some- 
what lanky, and become too big for certain purposes before 
getting into good condition for killing. In this case the 
Middle Yorkshire, or a cross between these two breeds, pro- 
vides a thicker fleshed type of pig and is probably the more 
suitable animal where only moderately stimulating food is 
available. Indeed the cross between the Large Yorkshire 
sow and the Middle Yorkshire boar is a pig that is hard to 
beat for general usefulness. Both these breeds also cross 
excellently with sows of the Large Black or Sussex Black 
breed, and also with sows of the Tamworth and the curly- 
coated Lincolns. Sows of all these breeds are hardy, good 
foragers, and being as a rule good milkers and mothers, they 
rear their litters well. Gross-bred pigs produced in any of 
these ways are hardy and grow rapidly, and if bred from 
well-selected boars of good pedigree they are likely to have 
all the quality necessary for the economical production of pork. 

In making a selection of pigs it is of practical importance 
to recognise two types, which may be called respectively the 
pork and the bacon types. The former is wanted in large 
centres of population for the fresh pork trade. For this 
market the most suitable pig is a fine -boned, well -fleshed, 
compact pig of medium length and possessing early maturing 
tendencies. The pork pig should mature so as to yield a 
finished carcase of 100 to 130 lb. when 6 to 6 months old. 
The bacon-curer, on the other hand, desires a pig that will 
weigh about 160 lb. dead, and yield long, deep sides, contain- 
ing a high proportion of lean meat. Therefore, the p% that 
is likely to be most suitable for the bacon-burer is one that 
is rather lengthier in form, and has a greater tendency to 
grow to size than the pork pig. It has about two months 
longer to live to reach the required weight. The Berkshire 
and the Middle White may be taken as illustrations of t^ 
pork pig, and the Large Yorkshire breed provides a high pro- 
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portioa of firat-claas examples of the bacon-carer’s pig; but 
both types can be selected within the latter breed. 

In selecting pigs for breeding, great care should be taken to 
secure really good pure-bred boars, which conform as nearly as 
possible to the type desired. Indeed, in looking for a l^ar, 
probably .the safest course is to visit the herd of a breeder 
of repute, make a selection, and buy after seeing the sire and 
the dam, and if possible others of the same strain as the 
animal selected. In making the final choice preference should/ 
be given to a boar from a large, even litter, as fecundity is 
hereditary, and the power to produce good litters is an essen- 
tial in successful pig-breeding, and a good even litter is the 
best indication one can have. A tendency to hernia or rupture 
is also hereditary, and it is therefore desirable to avoid strains 
containing this troublesome taint. Indeed, in the economical 
production of pig-flesh, no step is of more importance than 
that of securing service from a superior pure-bred boar. A 
brawn eight months old, if well grown, is fit to serve a con- 
siderable number of sows. He is best kept by himself and 
given the sows as they come in heat. By this means, rather 
than by allowing him to run with the sows, his breeding 
power is conserved. Besides, he can be properly fed, and is 
less likely to come by accident. In this connection it is also 
well to remember that one service is ample for the production 
of a large litter. Indeed it appears to be better than more, and 
one should not only avoid exhausting the boar with unneces- 
sary service, but also serving several sows closely on each other 
with the same boar. We have frequently observed that when 
several sows were put to the same boar within a few days, the 
litters from the later-served ones tended to be small. 

In selecting a sow for breeding, it is not so essential as in 
the case of the boar that she be pure bred, if she be suitable 
in other respects; but it is of importance to ascertain that 
she is the progeny of quiet, thriving parents, for an irritable 
restless mother is frequently the source of disaster at far- 
rowing time; that she is of a good milking strain; and that 
she is possessed of at least twelve well-developed teats, regu- 
larly spaced along the belly and extending well forward on 
the breast. No good results in pig-breeding are likely to be 
obtained unless thase points receive careful attention. Young 
sows should generally be selected from large, even-sized, well- 
nourished litters ; and spring litters are to be preferred, because 
the young sows will as a rule grow and develop letter in 
summer than in winter, and with proper mana^ment they 
can be put to the boar at about eight months old, and will 
thus generally produce a satisfactoxy litter within twelve 
months of their birth. A sow selected and managed in this 
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way, should she prove a good breeder, may continue to rear 
two good litters annually for three or four years. While no 
breeding stock should be allowed to become fat, young sows 
require to be liberally fed so as to encourage good growth. 

In the management of breeding sows, the essentials are 
plenty of exercise, suitable food, and a dry comfortable bed* 
These can be secured in a variety of ways. An excellent 
method of keeping pregnant sows is to run a number together 
in a well-fenced grass enclosure, preferably in a sheltered situa^ 
tion. If this is provided with a roomy shed, sows may be kept, 
with very little labour, in the best possible condition during 
the greater part of the time they are not nursing. Sows kept 
in this way get plenty of exercise and come in to farrow in fine 
muscular condition, which gives them good command of their 
movements in the farrowing pen. This is one of the chief 
factors that lead to the rearing of large litters. Moreover, on 
a grass run sows can find a considerable part of their food. 
With plenty of succulent grass little else is needed. When the 
enclosure does not provide this, a few roots — potatoes, turnips, 
or similar foods — may be scattered in it. It is during this 
period that sows may be kept very largely on waste material. 
Sows in these circumstances will do very well on one light diet 
daily of sloppy meal, such as sharps, or, when available, the 
refuse from distilleries known as dreg. This treatment, along 
with a dry bed, is suitable up to within three or four weeks of 
the time when they are due to farrow. Then they require 
better food, and should be removed from the herd. Circum- 
stances will determine whether the sows should now be put 
into the farrowing sties, but at any rate they should occupy 
them long enough, say a week, to settle before farrowing. 

Another good and cheap method of keeping sows is to run 
them in a roomy shed, such as a cattle court. It may not be 
always convenient to follow either of these methods very closely, 
but the essentials to remember are plenty of exercise, regulation 
of the diet, and a dry bed. When breeding sows are closely 
confined in dirty, damp sties they are very liable to suffer from 
rheumatism, and any tendency in this direction may result in the 
entire litter being lost. 

The time at which the sow farrows is a rather important 
factor in getting good results. Two litters per annum is the 
rule, and it is highly desirable that farrowing should take place 
during the warmer months. Above all, the dark damp days of 
November and December should be avoided. The first litters 
of the season should come, if possible, in February or March, 
and the second in August or September. In preparation for 
farrowing, the sow should be fed on a nourishing diet during 
the last month of pregnancy; for the drain on the sow at 
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this time is considerable, and a few weeks’ feeding on easily 
digested, laxative food helps both to produce strong pigs and 
to bring the mother into the best condition for bearing and 
nursing them^ If the farrowing sty is available, she can best be 
attended to there. It should be moderately roomy — a good 
size being about 8 feet wide and at least 14 feet long — and 
owing to its importance we repeat here : it should be situated 
so as to get abundance of sunlight, and it must be free from 
draughts and dampness. A desirable provision against cold 
and dampness is a movable platform of wood laid on the 
concrete floor, for the sow to lie on; and to protect the 
young pigs from being crushed between the wall and the 
sow when she lies down, the sow’s bed should always be 
surrounded by a strong rail, firmly fixed 8 to 10 inches from 
the floor and the same distance from the wall. Many pigs 
are lost during the first days of their existence through neglect 
of these precautions. The bed should be littered with very 
short straw or chaff. The farrowing sow as a rule needs little 
attention. She is frequently very sick and lies quiet, but at 
other times she moves about and is very excitable. Frequently 
the young pigs are better out of the way, and when this appears 
to be necessary they should be placed in a comfortably littered 
box till they are dry and the farrowing is finished. But if this 
is prolonged they should, as the circumstances of the case 
permit, be put to the sow’s breast for a few moments in order 
to obtain nourishment. 

After the farrowing is over the sow should be given some 
warm sloppy food, and the bed made up with a very limited 
amount of short litter. She will then, as a rule, take to her pigs, 
lie down, and rest. At this time, however, the attendant should 
not be far away, for sometimes the young pigs are born with 
long, sharp, discoloured teeth which injure the tender breast of 
the dam. In this case these teeth should be broken off with a 
pair of pincers, due care being taken to leave no sharp fragments. 
All litters do not by any means require this attention, and the 
need for it is usually indicated by the sow refusing to suckle 
her pigs. If it is neglected she may even attempt to do them 
serious injury. Again, sows may be so clumsy after farrowing, or 
the pigs so weakly, that it is necessary to protect them for a time. 
The remedy for this is to keep them in a box beside the sow 
for a few days, and put them to her to be suckled every three or 
four hours. This precaution is frequently required with sows that 
are large and have been allpwed to become too fat ; but while in 
some cases it is very desirable, it should not be practised unless 
it appears to be absolutely necessary. 

I^e feeding of the nursing sow requires great care in order 
to raise a Utter of plump, welUnourished pigs, and at the same 
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time to avoid digestive tioubles, particularlj scour, which in a 
{ew days will min a promising litter. An hour or two after 
farrowing the sow should be given a drink of very thin warm 
gruel — simply warm water with a few handfuls of meal or fine 
wheat thirds stirred into it The feeding for the first two or 
three days should be very restricted. A^r that the sow will 
usually give indications as to her requirements. By the end 
of the first week she should receive all that she will eat up 
clean. The suckling of a litter is a severe strain on the sow, 
and the ration should now be liberal and well adapted for milk 
production. If she is a good mother she will fall away in 
condition and her pigs will thrive and grow very rapidly, and 
if she is not supplied with plenty of easily-digested, nourishing 
food, she will fail to make the most of her offspring at a time 
when the most economical gains can be made. Moreover, she 
may become so reduced as to temporarily impair her capacity 
for breeding, and time will be lost in getting the next litter, or 
it may be small or weakly. Dairy by-products are very valu- 
able at this time, although not essential for success, and of the 
grains, wheat-offals and oats are among the best A very good 
meal for this purpose is a mixture of 1 part bran, 2 parts sharps, 
and 2 parts parings or thirds. A sow with a good litter will con- 
sume from 9 to 12 lb. of this meal daily. It should be prepared 
by being properly scalded with boiling water, and after standing 
for several hours, fed in a warm sloppy condition. Cooked 
potatoes or other vegetables, or a small amount of sound kitchen 
refuse, may be added with advantage ; or, failing this, the sow 
should be given a moderate allowance of raw turnips or other 
succulent vegetables. Variety of food is desirable, but sudden 
and radical changes should be avoided; and refuse collected 
from kitchens, slaughter-houses, and distilleries, especially if 
it is not fresh, should be excluded from the diet. Heating 
and fattening m<>al8, such as maize and barley, should also be 
avoided. 

Once the young pigs are well started every opportunity 
should be taken to permit them to take exercise. Warmth, 
sunshine, and fresh air are great factors in promoting their rapid 
growth ; but long exposure to strong, summer sunshine should 
be avoided, as this frequently causes sunstroke, which very 
often is fatal. 

By the time the young pigs are about a month old they begin 
to seek additional nourishment, and probably the best way to 
encourage them in this is to feed the sow in a wide flat- 
bottomed trough. If a trough of this kind is used the youngsters 
soon learn to share the mother’s rations, and then they may be 
given access to special provision for themselves. This should 
be given three times a day, and should consist of skim-milk. 
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sepaiated milk, or fresh butter-milk, which may be mixed with 
some boiled potatoes and a little bran, sharps, or other wheat 
offaL Where no milk is available, the next best thing is a 
mixed meal of easily-digested ingredients, such as wheat-parings, 
sharps, oatmeal, sifted ground oats, biscuit meal, and linseed 
meal This should be fed warm and sloppy, and no more 
at a time than is readily eaten up. If it is given too thick or 
too liberally, the young pigs, especially if the dam is milking 
freely, are liable to suffer from convulsions and may die. .This 
feeding should be continued for three or four weeks, when they 
wUl have had a good start, and the sow may then be separated 
from her offspring for part of each day and ultimately withdrawn 
without any disturbance. She should, unless very much re- 
dnced in condition, be put to the boar again as soon as she 
comes in season. This will usually take place a few days after 
she has been removed from her pigs. Sometimes a sow, especi- 
ally if in high condition, will come in season while nursing. 
In that state she is usually irritable and dangerous to her 
offspring, and if not given immediate attention may kill some 
of them. She should be turned out temporarily from her litter 
and served, or if this is thought inexpedient, kept away from 
her pigs as much as possible till she resumes her normal 
condition. 

It is also very desirable— -indeed it appears necessarj' — that 
a nursing sow and her litter should have occasional access to 
earthy material, small coal, or wood ashes. This appears to be 
necessary as a stomachic, and when it is inconvenient to allow 
access to mother earth, such as an occasional run on a grass 
field, the object can be attained by giving on occasion 8(^ or 
a supply of some other earthy material. 

Generally the best time to wean the pigs is when they are 
about seven or eight weeks old. By this time they are well 
started to eat, and with proper attention to dieting will go on 
thriving even without milk. In some districts it is the custom 
to wean pigs at five to six weeks old. As a rule this is not to 
be recommended. It is in the interests of neither breeder nor 
feeder. At this age the young pigs are hardly fitted to live 
entirely on a meal and vegetable diet, and unless milk is 
available their growth may be seriously checked. With good 
suckling and careful feeding, pigs between five and eight weeks 
old make very rapid growth, and after this will not only fetch 
considerably higher prices but generally give the buyer much 
more satisfaction. Therefore the breeder usually gets both a 
higher price and a readier market, and, with good management, 
two litters per annum can still be got. 

Few attempts appear to have been made to estimate the cost 
of producing pigs, and this varies a great deal in practice. 
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Food is the chief item. Sometimes a good deal of cheap food 
is available, such as refose roots, \reste forage, Seo. Breeding 
BOWS when not nursing can make good use of material of this 
sort, and thus the cost of their upkeep may be considerably 
reduced. Bat iu reckoning the cost of a sow’s keep, it is better 
not to overestimate these t^vantages. 

As a foundation for calculating the cost of producing young 
pigs, it may be assumed that a well-managed sow can produce 
a litter and none her young for seven or eight weeks all within 
six months. This time may be divided roughly into a period of 
expensive keep, which commences two or three weeb before 
farrowing and ends when the pigs are weaned, or about ten weeks 
altogether ; and one of about sixteen weeks, during which the sow 
should be kept cheaply on coarse inexpensive food. During 
the former period a liberal allowance of nutritious food is 
required, and for a time the sow and her litter may consume 
up to 12 lb. of meal per day. Of course no hard-and-fast 
division exists between the cheap and the expensive periods. 
The former merges into the latter, but roughly they may be 
taken as sixteen and ten weeks respectively, and the average 
cost of keep, patting a fair value on home produce, is about 2s. 
per week in the one case and 4s. in the other. On this reckon- 
ing, and taking pre-war prices, the cost of keeping a brood sow 
daring the period necessary for producing and rearing a litter 
of pigs is about £3, lOs., or approximately £7 per annum. 

The other important items of expense in the production of a 
litter of young pigs are housing and attendance. It ought not 
to be overlooked that sows when farrowing and nursing require 
a good deal of comfort and attention, and it is easy to under- 
estimate the actual cost. This, along with depreciation and 
incidental expenses, probably cannot be put at less than £4 
per annum. The total cost of keeping a brood sow would thus 
be about £11 per annum. During that time she produces two 
litters, and it is a very satisfactory result if, on the average, 
sixteen good marketable pigs are weaned. 

If the cost be fully reckoned, it thus appears that pigs eight 
weeks old cannot be produced for much under ISs. or 14s. per 
head. The live weight of young pigs at this age, when reared 
without additional milk, should be about 26 to 28 lb., and the 
average price realised for them over a period of say eight years 
before the war would be roughly about £1 per head. 

PlG-PEEDlNG FOB THE PbODUOTON OF PORK. 

A considerable number of experiments have been conducted 
with most of the cereals, roots, and dairy by-products, in order 
to determine the relative merits of different rations, and to 
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H discover, if possible, the best method of feeding them. Un- 
fortunately many of the best of these experiments have been 
conducted abroad, particularly in America, under conditions 
somewhat different from those existing in this country. Never- 
theless there is a considerable accumulation of information 
from this source, which, along with that derived from general 
experience, is of great assistance in shaping a proper course 
for the pig feeder. 

The feeding of fattening pigs may be said to commence at 
weaning time, for it has been well demonstrated that the old 
plan of having a long store period for growth, followed by. a 
very intensive fattening one, is not an economical method 
of producing pork. Pigs kept for this purpose should have 
a short life. They should be kept going forward from birth, 
for when young they give a considerably greater increase 
per unit of food consumed. This fact is very well brought 
out in a series of experiments conducted by Professor Day at 
Guelph, in which it was found that the food consumed for one 
pound of live- weight increase was as follows : While increasing 
in live weight from 64 to 82 lb., 310 lb. meal was consumed 
per pound of gain ; from 82 to 116 lb., 3*75 lb. was required ; from 
115 to 148 lb., the quantity was 4*38 lb., and from 148 to 170 lb., 
it went up to 4*55 lb. of meal per pound of live-weight increase. 
This statement indicates that as the pig increases in weight there 
is a steady increase in the amount of meal required to produce a 
pound of increase, and when this is taken along with the fact 
that in this country the price obtained per pound falls off as 
the pigs get heavier, ic points to the economy of marketing the 
fat pig comparatively early in life. Professor Henry also 
gives a large amount of similar data, derived from numerous 
experiments, which show that the food required per lb. of 
gain by pigs 300 lb. in weight is well over 6 lb., or nearly 
double that consumed by newly -weaned pigs for the same 
increase. 

Experience indicates that after being weaned young pigs 
should continue to get their food in a sloppy condition. The 
meal may now be a mixture of sharps and parings, or either of 
these, with fine barley-dust, ground maize, oats, or barley. The 
use of two or more of these ingredients in mixture is better than 
feeding exclusively with one of them. The slop may contain 
with advantage cooked potatoes or vegetables and kitchen 
refuse, which, however, must not be very rich for pigs of this 
age. At this stage, three full meals a day are required, but no 
food should be allowed to stand in the troughs. Young pigs 
should be well fed but not overfed. It is only whep fed regularly 
that they give the most satisfactory results. They should have 
B dry bed and a fair amount of exercise. An occasional run in 
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a grass field or other suitable place will do much to keep them • 
in good thriving condition. 

In addition to the sloppy food, growing pigs may get witii 
advantage an allowance of raw turnips, cabbages, or other 
succulent vegetables. By the time they are three to four 
months old this may take the place of the midday meal. Pigs 
at this age should be strong enough to thrive on a great variety 
of food, including refuse materials, and frequently th^ are fed 
very cheaply when these are available. As the pork pig gets up 
to 1 cwt. and the bacon pig to cwt. in weight the exercise so 
desirable at an earlier stage should be limited, and some modi* 
fication in the feeding may be necessary in order to provide a 
superior carcase. For ex6uuple, certain foods, such as rich kitchen 
refuse, waste fish and meat, and by-products from breweries and 
distilleries, produce soft inferior pork, and therefore in the final 
weeks of fattening should be withdrawn, at least partially, and 
replaced by a substantial amount of meals that are known to 
give a good finish. Highly suitable for this purpose are barley- 
meal, barley-dust, pease-meal, ground maize, ground oats, and 
wheat-offals. These are all noted for their good effect on the 
quality of the pork. Turnips and suchlike feeding should 
also be discontinued, and the food should be presented so as 
to encourage the pigs to eat heavily three times a day. 

As regards the quantity of food and rate of progress, we 
cannot do better than quote from a table given by Professor 
Henry, as the data which he gives is based oii a large number 
of experiments. These figures show that pigs of an average 
weight of 38 lb. consumed 2*23 lb. meal daily — meal meaning 
any good pig meal or its equivalent, — and they made an increase 
of about I lb. per day. And in experiments with about 500 
animals, of an average weight of 128 lb., the average daily 
feed consumed was 4'79 lb. meal, and the increase 110 lb. 
per head per day. When the pigs got up to 226 lb. live 
weight they consumed about 6^ lb. meal per head per day, 
and increased at the rate of 1^ lb. 

These figures provide the means of calculating the cost of 
producing pork. They indicate that it takes from 3 to over 5 
lb. of good feeding meal, such as barley-meal, maize, wheat 
middlings or parings, to produce 1 lb. of live weight increase. 
The amount varies with the age and condition of the pig, the 
greater quantity being required in the final stages of fattening, 
and when the animal gets up to and over 200 lb. live weight 
But as fattening pigs are usually killed when they reach this 
weight or soon after, the amount of meal required to produce 
1 lb. of live weight increase will usually not exceed 4^ lb. ; and 
as the ordinary fatted pig is reckoned for practical purposes to 
yield 75 per cent of its ordinary live weight as carcase, a 
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general calcnlation of the cost of produdng pork can be based 
on these figures A young pig weighing, say, 28 lb., is bought 
for 20s., and is fed with meal or its equivalent until it has 
added 200 lb. to its live weight. At the rate of 4^ lb. of meal 
per lb. of live weight increase, which will be equal to 6 lb. of 
meal per lb. of pork, the quantity required is 900 lb., or 
practically 8 cwt. If the meal costs 7s. per cwt. the outlay on 
the pig and the food amounts to 76s. The fatted pig weighing 
228 lb. should yield at least 76 per cent of its live weight in 
carcase. That is, 171 lb. of pork is produced, which at 6d. per 
pound or 7s. per stone will be worth 858. 6d. The variables in 
the calculation are the cost of the meal and the price obtained 
for the pork, but these figures can be changed according to 
current prices. 

Of course, the profit will be much greater when cheap food is 
available. As a rule, pigs would not be fed solely on meal, but 
to a greater or less extent on home-grown foods, by-products, &c. 
As an instance, it has been shown that 4 tons of potatoes, which 
when cooked are highly suitable for pig-feeding, are the equiva- 
lent of at least 1 ton of the meals referred to ; and making due 
allowance for the extra labour connected with their preparation, 
they can usually be purchased so much cheaper than their meal 
equivalent, that their use would add considerably to the profit 
of pig-keeping. Similarly, 8 tons of turnips or mangels fed 
raw may be taken as more than the equivalent of 1 ton of 
meal. The possibilities of roots as pig foods appear to be little 
understood in this country. They have been experimented with 
extensively in America. Professor Day found that well under 
GOO lb. roots used in conjunction with meal at Guelph effected 
a saving of 100 lb. meal. The result demonstrated the value of 
roots when fed in limited quantities — namely, equal parts by 
weight of roots and meal. It was found that the pigs getting 
roots made large daily gains, and as the tendency was to grow 
rather than to fatten, the quantity has to be reduced in order 
to finish the pig for the market. The pigs receiving roots not 
only made larger and more economical gains, but also produced 
a finer quality of bacon than those fed on grain alone. 

In Denmark, where pig-feeding has long been a most im- 
portant branch of farming, 6 to 8 lb. of mangels are regarded 
as the equivalent of 1 lb. of barley. 

American authorities on pig-feeding bold that the special value 
of roots and fori^e crops, such as rape, clover, vetches, &o., lies 
in their effect on the digestive system. They appear to sharpen 
the appetite and increase the digestive capacity. In all experi- 
ments in which any of these forage crops have been added to 
a liberal grain ration, the pigs have made more rapid and 
cheaper gains thau when fed on grain alone; and u those 
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experiments in which the quality of the product is reported, 
the experimenter comments favourably on the lots receiving 
this addition to the grain ration. 

Foods and Feeding Stuffs. 

Space will not permit of more than brief reference to the 
chief foods that are used or might be used in this country 
for pig'feeding. 

Burlty and Barley Offals . — Ground barley or barley-meal 
has long been very highly esteemed for pig> feeding. This is 
particularly the case when the quality of the product is 
taken into consideration. It is usually held to be the only 
cereal that can be fed alone with good results ; but all grains 
are better fed in mixture, and barley-meal or ground barley 
goes very well with wheat offals, ground oats, or dairy by- 
products, especially for finishing off pigs. Of course there 
is a limit to the economic use of barley. Experiments have 
shown that pigs fed on maize and rye in place of barley make 
similar increase per cwt. consumed, and these foods can often be 
bought at less money. The by-products of barley, such as fine 
barley-dust, share with barley its reputation, and they are 
generally much cheaper. Coarse barley -dust, on the other 
liand, cannot be regarded as a very valuable food for pigs, 
although it is sometimes useful for mixing with heavy con- 
centrated meals. Barley, however, it should be noted, is 
not very suitable for nursing sows. It is reputed to have 
a tendency to induce a feverish condition of the system 
which affects the milk so as to cause loss among young pigs. 
It is really in the final stages of fattening that barley has 
its highest value in pig-feeding. 

Maize or Indian corn is one of the most effective feeding- 
stuffs for fattening pigs. It should always be ground into a 
fine meal, which should be fed only as a part of a meal mix- 
ture. In the actual production of increase it is probably more 
effective than any of the other grains. But it is not a com- 
plete food, being rich in starch and oil and low in ash and 
protein; it is a potent heat and fat producer, but not well 
suited for young and growing pigs. Its proper use is to sup- 
plement foods rich in protein, particularly in the later feeding 
stages. It does well with wheat offals and oats, especially if 
pea-meal or some animal product fairly rich in protein, such 
as meat-meal or fish-meal or skim-milk, can be added. 

Wheal and Wheat Offals . — Wheat has a high feeding value 
for pigs, probably similar to maize ; but with the exception of 
light and damaged samples, wheat is usually too dear to be 
used for. this purpose. Wheat offals, however, such as fine 



THE AND lULKAaSMSNT OF PI08. 


109 


wheat middlingB or parings, are extremely valuable for both 
young and old pigs. They have a special value for nursing 
sows and young pigs owing to the large amount of ash which 
they contain. Young pigs thrive on this food better than on 
almost any other meal. For fattening pigs it is also excellent, 
but is reputed to have a tendency to produce soft pork unless 
used in combination with peas, barley, or other grains. It is 
excellent, for all purposes, along with dairy by-products. The 
same applies to the coarser product generally known as sharps 
but bran, on the other hand, is too coarse to be of high value 
for pig-feeding, except in limited quantity to lighten up heavy 
meals. It contains too much fibre to be well digested by pigs, 
and on this account it is unsuitable food for young pigs. 

OaU and their By-producte . — Oats well crushed or ground 
midre a first-class food for mixing along with the finer meals, 
such as maize -meal, fine barley -dust, and fine parings; but 
oats alone are too husky and contain too much fibre to make 
a good food, and, as a rule, unless exceptionally cheap, they 
are not economical food for pigs. Oat by-products, such as 
oat-dust, and particularly scree-dust, both obtained in making 
oatmeal, have a limited value, and their value for pig-feeding 
is often overestimated. They are useful, however, for mixing 
with more concentrated meals when the bulky food is limited. 

Pea-meal and Bean-meal, — Pea-meal is a good food for swine, 
if used in small quantity, and in combination with other meals 
and roots — such as potatoes. It is valuable iuEtsmuch as it 
has a very good effect in improving the quality of the pork, 
and being rich in protein, it improves a ration containing a high 
proportion of maize or potatoes. While pea-meal has been 
found good, American experimenters report very unfavourably 
of bean-meal. Pigs appear to make unsatisfactory gains on 
mixtures containing it, and it appears to produce a high pro- 
portion of soft carcases. 

Distillery By-products . — These are chiefly drafif and dreg. The 
former is too coarse and fibrous for use as a pig food by itself, 
but where it is cheap, as in the neighbourhood of distilleries 
and breweries, it can be used in combination with the finer 
meals, such as maize and fine parings, for all classes of pigs, 
and considerable quantities may be used for feeding brood sows. 
Dreg, or the finer sediment from the mash-tub, is much more 
suitable for pigs. It is obtained both as a paste and as a thin 
slop. The former usually costs 15s. to 30s. per ton, and contains 
about 25 per cent dry matter. It will bear a limited carriage, 
and still be a cheap feeding-stuff. The latter is a very watery 
food, and as it seldom contains more than 3 per cent dry 
matter, obviously it must be consumed near its source. With 
the addition of very little meal, it is used very extensively in 
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pig-feeding in the neighbourhood of Edinburgh, being got at 
the distilleries, where it is usually sold at about Is. for 
100 gsdlons. Its cheapness is the factor that determines its 
use in this way. It is really too watery in itself to make an 
economical food, and it makes a soft second-rate product. The 
use of a greater quantity of suitable meal would remedy this 
defect and give better results from the use of this by-product* 

Bice By-products. — Eice-meal or rice-bran, when good, is satis- 
factory and often a cheap food for pigs. The difficulty a\)Out 
rice-bran is that it is variable in character, frequently contain- 
ing a considerable amount of rice hulls. This increases the 
percentage of woody fibre, and greatly reduces the value of 
rice-bran as a food for pigs. Experiments have shown that 
good rice-bran is little inferior to maize, and being often 
considerably cheaper, it is a food that should receive the atten- 
tion of pig-feeders. It is very suitable as a component of pig- 
meal. 

Linseed and its Products. — linseed-meal, or ground linseed- 
cake, is a suitable food for young pigs, and may be used to a 
limited extent as a food, both for them and for nursing sows, 
where dairy products are not available. Not more than a tenth 
of the mixture should be linseed (see p. 103). Ground linseed- 
cake is less suitable for this purpose — it contains more fibre. 

Cottonseed Meal . — Yellow meal or ground decorticated cotton- 
cake, a food much appreciated in the dairy, has not been found to 
be a very good food for pigs, although some experiments have 
given good results from its use along with maize and rice-meal. 
Cotton-seed meal is very concentrated, and experience indicates 
that when used in considerable quantities it may be fatal to 
pigs. Undecorticated cotton-cake, ground into a meal, contains 
much fibre, and should not be fed to pigs. 

Meat-meal; Fish-meal . — ^These animal products are rich in 
protein and oil. Besides, they are digestible, and appear to be 
very much relished by pigs. After extensive trial over several 
years, the writer has found them next in usefulness to milk in 
rearing young pigs. 

Dairy By-products . — These have such a high value in pig rear- 
ing, particularly skim-milk and butter-milk, that some farmers 
appear to think them indispensable. This is an entirely errone- 
ous idea, which is prejudicial to the development of pig-keeping 
in this country. The writer has reared over 300 pigs annually 
for many years without milk, and many breeders away from the 
dairy districts do the same without dairy by-products. Never- 
theless, a limited amount of milk fed along with suitable meal 
has been proved to have a value considerably beyond what 
would be expected from a study of its composition. Professor 
Henry, the result of extensive experiments, found that in 
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feeding 1 11). of maiee-meal with from 1 to 3 lb. separated skim- 
milk, 327 lb. skim-milk saved 100 lb. meal ; but when the pro- 
portion of milk was gradually increased up to from 7 to 9 lb. 
per pound of meal, 823 lb. was required to save 100 lb. maize- 
meal. This result has been corrolrarated by other experiments. 
Usually about 6 lb. separated milk is reckoned equal to 1 lb. 
maize or fine middlings. 

Jioois and Forage C^ops . — This heading embraces potatoes, 
sugar beet, mangels, swedes, cabbages, rape, vetches, clover, 
grass, and green stuff generally. Beference has already been 
made to the value of these foods in the economical production 
of pork. Potatoes are the most valuable of them — 400 to 
500 lb. being worth about 100 lb. maize or fine middlings. 
It has generally been held that they should be cooked 
before being fed, but recent experiments cast doubt on this 
point, as good results have been got by feeding them raw. 
Certainly a limited amount of potatoes and roots of all kinds 
may be fed raw to pigs with great advantage. Of the forage 
crops, pigs appear to fondest of rape, which has been found 
to give excellent results. 

Preparation of Food . — Many experiments have been con- 
ducted to test the effect of preparing food by grinding grain 
into meals, cooking, and steeping in water, and feeding as a 
slop, compared with dry feeding. We cannot in the space at 
our disposal enter upon these in detail. Put briefly, they in- 
dicated that cooking is an unnecessary expense, grinding is 
desirable, steeping grain 12-24 hours is nearly as good. If 
care is taken to regulate the water in slop feeding, dry 
feeding seems to be no great advantage. The chief objection 
to slop feeding is that unskilful feeders are apt to use too much 
water. This is a serious mistake, especially in cold weather 
and for fattening pigs. The drawback of dry feeding is that it 
is much more difficult to carry out without waste. Begarding 
the merits of hot and cold food, unless a supply of hot water 
can be got at very little expense the advantages of warm food 
appear to be so small that it is not necessary during the 
greater part of the year to feed food warm ; but in the very cold 
weather it appears to be worth doing, particularly for nursing 
sows and young pigs. 

In conclusion, we may summarise some of the leading points 
on feeding put forward here, and which are supported by well- 
authenticated experiments, namely : — 

1. It will not, as a rule, pay to cook food for swine. 

2. As pigs grow older and heavier there is a gradual increase 

in the quantity of food required to produce a pound 
of increase, therefore swine should be fed continuously 
so as to make good progress, and slaughtered, as a rule, 
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by the time they weigh 200 lb. live weight. Ordinarily 
such pigs should yield 75 per cent of carcase. 

3. Grain should be ground and soaked in water 12 to 24 

hours before feeding. Whole grain is frequently voided 
without being digested. 

4. A meal made of mixed grains is more economical than 

one derived from one grain. 

5. Succulent vegetable food is necessary, along with meals, 

to give the best results; and meat- or fish-meal up to 
10 per cent of the diet is a very valuable addition to the 
food of pigs. 

6. Milk is not essential to successful pig rearing and feeding, 

but it adds materially to the value of a grain ration, and 
gives the highest return when used in small quantities. 
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NOTE ON THE COMMEKCIAL ASPECT OF 
PIG FEEDING. 

By EGBERT WILSON, Barrhead. 

In recent years a good deal of attention has been given to the 
subject of pig breeding and feeding generally, and many articles 
of tirst-rate importance have been written dealing with the 
subject from the breeders' and feeders' point of view. Very little 
guidance, however, has been offered to the producers regarding 
the type of pig to be aimed at, viewed from the standpoint of 
the bacon curer, whose desire is to meet and to satisfy the 
requirements of the consuming public. 

It is a foolish and costly undertaking to try to educate the 
public in the matter of its tastes, particularly in foodstuffs. 
The consumer has distinct likes and dislikes, and one of his 
dislikes is fat bacon, No amount of persuasion on the part of 
the retailer, however eloquent he may be, will coax any one of 
his customers into relishing fat bacon if he has no desire for it, 
lie may be induced to buy it for the time being, to save dis- 
appointment to the seller, but when he is again in the market, 
he will go where he can get what he relishes, even if he has to 
pay a considerable premium for it. 

Tliere was a time, not so very long ago, when home-fed and 
home-cured bacon could alwa}s command a premium over the 
imported article, and on it.s merits the premium was not mis- 
spent, but it is not always so to-day. 

Continental and other producers, catering for our trade, have 
studied closely the requirements and tastes of the British con- 
suming public, and have bred and fed their hogs with the 
distinct aim and object in view of supplying exactly what is 
wanted. They know that the consumpt of any article of food 
is exactly in proportion to its popularity, and knowing that, 
they have set themselves to provide our market with that 
which is in request. These competitors also know that some 
pigs grow faster and fatter than others, and in order to maintain 
a high standard of excellence and price for their first selection, 
they classify their bacon as to weight, quality, and fatness, and 
the price is arranged accordingly ; consequently, a buyer knows 
exactly what he is getting. In Scotland, with few exceptions, 
pigs are sold indiscriminately — fat and lean, light and heavy 
together ; and while a certain amount of classification is neces- 
VOL, XXIX. H 
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sary when the bacon is being marketed, it is not nearly so 
perfect and reliable as it ought to be. The result is, that the 
consumer does not now pay a fraction of the attention he 
formerly did to the nationality of his bacon in comparison 
with the care he gives to its being lean and of good quality. 
With characteristic sliort-sightedness, the average farmer thinks 
of his immediate prolit, which may be greater from quickly fed, 
short, thick pigs; but he forgets that the industry, so far as the 
home supply is concerned, is in his care and keeping, and that 
it can be maintained and improved only by directing his 
energies strenuously towards supplying that for which the 
consumers are prepared to pay the higher price. 

It is always a mistake to argue witli the consumer. Give 
him what he wants every time. It will pay handsomely to 
yield to his demands, and at the same time will be doing only 
what our competitors, with more foresight, have done long ago, 
and for which tliey are now iea])ing the reward. 

One of the beneficial results of the War in which we are 
presently engaged has been the revelation to the British 
Government and to British manufacturers of our lamentable 
unwillingness to adjust ourselves to the requirements of our 
customers, thereby playing into the hands ot our competitors, 
who, liaving seen our absolute stupidity in the matter, have 
with much success set themselves to capture the trade lying 
at our own door. 

This failure on our part is nowhere more apparent than in 
the pig and bacon industry, proof ot which is to be found in the 
ever increasing imports of ham and bacon from pigs bred, fed, 
and cured to meet exactly the fastidious tastes of a contented 
British public. 

The home-bred and home-fed pig has been living in exile 
and oblivion for a long time. Being of retiring habits, he has 
accepted submissively the place assigned to him by the un- 
conscious promoters of foreign industry, — county councils, 
sanitary authorities, &c. 

' Things have suddenly changed in his favour, and now, as a 
result of the operations of the German submarine, the conditions 
and byelaws of the ‘‘ Medes and Persians ” type, under which 
he for long lived a neglected and isolated existence, have been 
of necessity relaxed. 

‘ In the public press he is being advertised and encouraged, 
coaxed and coddled, even by men of literary talents, who, once 
upon a time regarded him as only deserving of the fate which, 

narrated in Bible history, befell two thousand of his brethren, 
who, devfl^possessed, ^^ran violently down a steep place into the 
sea and .were drowned."' 

The purpose of this article is not to advocate any particular 
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breed of pig, but to iudicate llie type that is desirable from the 
consumer's point of view, in the hope that farmers and olheis 
will in the future, more than in the past, seek to provide the 
home market with the class of bacon for which tliere is almost 
an unlimited demand. 

The desirable pig should weigh, dead weight, from 150 to 
ICO lb. It should be of good length, and, while showing 
evidence of being well fed, must be lean. The neck and 
shoulders must mot be too thick or heavy, these being the less 
desirable parts and inclined to take on lat; the middle should 
be long and the ribs well sprung, with the lean well developed 
along the back ; the belly and flanks should not be too deep or 
heavy, and the hams or gammons should be in propoition to 
the whole. 

The Ayrshire method of curing and marketing bacon does 
not lend itself to the same distinctions in cut, and consequently 
does not afford the same variation in price as does, say, the 
Wiltshire cure. Bacon dressed in the Wiltshire style is dry 
cured, in sides, and is sold in cuts of great variety. The 
choicest cuts make in some cases almost 100 per cent more 
than the least desirable parts. On the other liand, bacon 
handled in the Ayrshire style, after being skinned and boned, 
is cut into quarters, cured in pickle, and then formed into rolls, 
each roll containing half a side of bacon. It will thus be ob- 
served that this method of marketing ])revalent in Scotland 
does not afford opirorlunity for so much variety of price as 
applies to the Wrltshire style. 

Tlie outstanding fact remains, attested by many yeais ot 
practical experience, that iro matter what the sljle of cub or 
cure may be, the public will always consume in much larger 
quantity, and at a considerably increased price, bacon that is 
lean and well fed. No producer of bacon can afford lor long to 
oppose or even attemirt to educate jmblic taste in the matter ol 
its breakfast diet; and the sooner we recognise ibis, and get 
into position to meet the aiter-war conditions, wbicb we dare 
not shirk, the better it will be for all concerned. 
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By 11. STEWAHT MACDOUOAEL, M.A., D.Sc., F.U.S.E., (JouBultiug 
Euhomologist to the Society. 


LICE ON xMEN. 

In last year’s ‘ Transactions ’ 1 gave full notes on the Clothes 
or Body Louse of man, and recouiiiiended, from its proved 
usefulness, a powder known as N.C.l. powder, with the formula 
— luiphthalene, 9G parts; creosote, 2 par(^; iodofoim, 2 parts. 

I Iiave received further testimony to the value of this powdei, 
and recorded experiments^ are very favourable as to its inseeti* 
cidal value. The N.C.l. powder should not be exposed in 
perforated tins, as its use in this way is not successful. The 
powder, which is dusted on underclothing and along the seams 
of tunics and breeches, should not be used too freely, as a skin* 
irritation is apt to follow. 

The louse problem is one not contined to home or to the 
Western Front, but has exercised the authoiities in all the 
countries at war, and French, Italian, Ihissian, Butch, and 
German scientitic literature contains many references to it. I 
mentioned last year benzine and parallin as substances which 
killed lice. In Italy - both of these have been used against the 
head louse for soldiers in the field. Too heavy applications 
of benzine resulted in headache, while tliere is a risk of skin 
lesions and poisoning from the vapour. ParaHiii or petrolcMim, 
a very common remedy against these lice, is safer and better to 
use (apart from risks of fiie). 

From inquiries and reports made to me, men find that in war 
conditions some protection against infection by lice is necessary, 
and it may prove heli)ful if attention is called to a com- 
paratively simple device described by Captain Gunn.^ Under- 
vests are made of that light material known as butter-muslin. 
These are then dipped in a solution made of — 

Second grade petrol ... .1 gallon. 

Naphthalene 1^ ounce. 

Sulphur li ounce. 

' ‘Biitish Medical Journal,’ 3rd June 1916, pp. 784 and 789. 

- ‘Amiali d’lgiene,’ Home, .April 1910, p. 208 (bee ‘ Ueview of ApjJied Ento- 
mology,’ vol. iv. Ser. B, July 1910, p. 101). 

* ‘’A Note on the Pieveiitioii ot Pediculobis,” by (^aj>tnin J. A. (hum, M.A., 
M.D.rU.Sc., K.A.M.C., ‘Britiah MedicalJouiual,’ Ma> 1917, p. 579. 
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The vests, after being dipped in the solution, are wrung out. 
(The actual cost of the dip, where a number of vests were 
treated at the same time, worked out to one farthing a garment 
in 1915, but the ingredients are now dearer.) The vests are so 
impregnated with the naphthalene and sulphur that the fibre 
is penetrated. No irritation to the skin attends the wearing 
of these vests, and much testimony from officers and men has 
been received “in favour of the high or complete protection of 
these vests against the body louse.” The vests themselves, 
being made of such light material, do not last very long of 
course; and at their original cheap cost a vest was worn and 
then thrown away, and another donned. 

It may turn out in further experiment that the sulphur can 
bo omitted. There is some doubt and contradictory evidence 
as to the value of sulpluir used in this way against body lice. 
The evidence I have myself is contradictory, in spite of a 
widespread belief that sulphur is very efficient. 


Itch or Mange or Scab. 


This disease is caused by mites belonging to the family 
Sarcoptidje. The family is divided into several genera, and 
in res])onso to requests as to the differences between these 
genera I append two tables, which I have repeatedly proved 
helpful in iny work. Tliree generic names are well known to 
the veterinarian — viz., 8arcoptes, Psoroptes, and Symbiotes or 
Ohorioptes. Each of the three is the cause of a mange of its 
own, and the same animal may in some cases be affected with 
all three mangos — e.g,, the horse, ox, and slieep may suffer 
from sarcoptic, psoroptic, and chorioptic mange, and the dog 
and cat from two different kinds of mange. The three mites 
may be distingiiislied under the microscope as follows — 


SARCorTES. 
I>ody round. 

A hhurt wide beak. 


Tjega short ; the four 
front legs spring from 
the edge of the body, 
and are visible from 
above ; the four hind 
legs arise from the 
under surface, and are 
almost concealed from 
above by the body 
“when the luite is rest 
ing or walking. 


PflOROPTES. 

Body more oval. 

More pointed beak 

Legs longer ; all 
four })airs visible from 
above, as they project 
from the sides of the 
body. 


Symriotes (CnoRi- 

OPTES). 

Body more oval. 

Beak obtuse, and as 
wide as long. 

Legs long ; all four 
pairs visible from 
above. 
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SARCorrEs. 

The farthest out 
portion (tarsus) of the 
leg bears an unjoin ted 
stalk, ending in a small 
sucker. 

The mites mine into 
and make galleries be- 
low the skin. 


PSOUOPTES, 

The tarsus bears 
a three- jointed stalk 
with a sucker. 


The mites do not 
burrow, but live in 
parts sheltered by hair 
and wool, and under 
crusts* 


Symbiotes (Chori- 

OPTBS). 

The tarsus bears a 
short unjointed stalk 
and a wide sucker. 


The mites live more 
ex|)Osed. 



Fi;<. ]r». — Saieoptes Hctihiei. 

(Jroatly msgnitifd. Ijolmiann, in ‘ Das Tioirricli.’) 


In ordinary practice this key will be found vsulficient, but 
the specialist who at the moment has to examine and report 
on many cases of mange requires a more detailed key to 
the family Sarcoptido}. Specialised work on these mange 
mites has resulted in the genus Sarcoptes being broken up 
into various genera, and the genus Chorioptes is also sub- 
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divided. The mange mites being very minute, piactic^illy 
invisible to the naked eye or just visible m the largest species, 
the key is useless unless the microscope is used. 

Detailed Key. 

I. Male destitute of copulatory suckers in the neighbourhood 
of the anus. The two first pairs of legs have a stalk 
ending in a sucker in both sexes ; and in tl)e case of tlie 



Tig U) — Adult maJ( o/PBoroptos tomraunis fiom undtr svifa^Cy 
greatly rnaguifud 

(Altei Salmon nml Stilos ) 

male there is a stalk and sucker also on the fourth pair 
of legs, viz. : — 

A. SarcoptcSy with the anus terminal. The Sarcoptes 
mange mites are parasitic on mammals — eg y the 
mange mite of man — so troublesome at this time 
to many of our soldiers — and the Sarcoptes of 
horse and dog. 

H. NotoedreSy with the anus dorsal. This mange is also 
found on mammals — eg.y the cat. 
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II. Male with or without copulatory suckeis; the male has 
stalk and sucker on all the legs , no stalk and sucker on 
legs of females, viz. : — 

The genus Cnemidocoptes parasitic on birds — e.g , the 
cause of scaly Ic" and depluming scabie® 



I If; 17 — Adult female of pHoroptes conimunis, rpcntly marjinfud^ 
fiom uvdrr suifuec 

(After Salmon and Btiloe ) 


III. Male furnished with copulatory suckers, stalk and 
sucker present on the legs. 

A. Psoroptes, Stalk and suckei on the 1st, 2nd, and 
3rd pair of legs in the male (the 4th pair of legs 
IS rudimentary or very short). Stalk and sucker 
on Ibt, 2nd, and 4th pairs ot legs in the female 
The stalk in the l^soroptes mange mites is long 
and thice jointed. The Psoroptic mange mitos are 
parasitic on mammals, the best known and most 
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troublesome species being the cause of “Sheep 
Scab.” 

11. Chorioptes (Symbiotes). Stalk and sucker on all the 
legs in the case of the males ; stalk and sucker 
on 1st, 2nd, and 4th pair of legs in the case of 
the females. The stalk is short and the sucker 
wide. The Chorioptic mange mite is parasitic on 
mammals — e. 5 P.,is found on horse, ox, sheep, goat. 

C. Otodectcs. Stalk and suckers on the fiont pairs ot 
legs in the case of the females. This mange mite 
IS parasitic on mammals, and is the cause of the 
Otodectic (Chorioptic or Symbiotic) mange of the 
ears of dog and cats. 

At the present time, in war conditions, when mange or itch 
er scab is common, in some cases very common, it is important 
to keep in mind how infectious the disease is, and the possi- 
l)ility of the disease passing not only from man to man — as it 
so readily can do in the Sarcoptic scabies of human beings — 
hut from domesticated animals to man. The Sarcopt of the 
horse passes readily to ass and mule, and is transmissible to 
man. In the jiast year I have seen several such cases. The 
Sarcoptic mange of the cow can also pass to man , I have also 
seen cases of this. The Sarcopt of the dog is communicable to 
man, as is also the mange of the cat 

Demodectio or Foluculau Man(;k, 

This is a dififerent kind of mange, due to an extremely minute 
mite which, when isolated and magnified under the microscope, 
is seen to have an elongated worrn-like form. The disease is 
worst on dogs, and seems practically incurable if before treat- 
ment the disease has made progress. I liave seen cases where 
treatment, extended over many weeks, failed in result. 

The Demodex mite of man and of domesticated animals other 
than the dog, does not call for lengthy note, but I wish to recoid 
a Demodex case on the horse associated with psoroptic mange ot 
the horse. Scrapings from the withers of a horse suffering from 
mange had been taken for microscopic examination. In addition 
to tlie mange mites a number of Demodex mites were present. 
This corresponds to observations made by my colleague, Professor 
Linton, who in 1915 in sarcoptic mange scrapings from horses 
found and showed me Demodex mites. These cases are interest- 
ing, inasmuch as previous records of Demodex on the horse 
relate to its presence only in the Meibomian glands of the horse, 
and the muzzle of the horse. In 1916 a case was reported by 
ITrhain from Brazil where a man received Demodex infection 
in treating a horse suffering from demodectic mange. The 
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accompanyiDg figure (Fig. 18) shows a greatly magnified 
Demodex mite; the natural size is roughly about inch. 

These mites, after pairing, lay their eggs, from 
which hatch larvae with six rudimentary legs 
or tubercles ; after a moult the six-footed larva 
becomes a nymph with four pairs of tubercles. 
Still another moult results in a stage with 
developed mouth apparatus and jointed legs. 
Development of the sexual organs marks the 
adult stage. 

The Harvest Mite or Berry Bug. 

Complaints regarding this mite are common 
in the summer and early autumn. The 
counties south and east of Mid-Lothian appear 
fioin letters and newspaper correspondence to 

Fi 18 —Demodex mites in numbers. The mite, 

'^foiik^orum.* however, is not confined to the south-east of 
orpatiyjiuginfied, ^^cotland, but has a wide distribution over the 

^^‘Das Tu»rrS country. The adult mite is a beautiful satiny 
as urreici. cteaturc, with its body divided into two 

regions, an anterior region (combined head and thorax) carrying 




the head, mouth- parts, eyes, 
and two front ])airs of legs ; 
and a much larger hind 
region — the abdomen — 
which carries the two hind 
pairs of legs. The general 
shape of the adult can be 
seen from the figure (Fig. 
19). Under magnification 
body and legs are seen to 
be covered with hairs. This 
adult is not harmful to 
man, but seems to derive 
its nourishment from in- 
sects. It is the larva which 
punctures the skin of man 
and is the cause of sucli 
irritation that workers in 


Fig. 19 -Trombiaium hoiosericeum, the field are disinclined for 
1 on f ^ harvest work, gardeners and 

owners of fruit gardens dare 
not pluck tlieir own fruit, and holiday-makers cut short their 
holiday and return to town where these mites cease from 


troubling. 


The larva is a six-legged form that hatches from 
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eggs laid in the ground (Fig. 20). The larva moults several 
times before the adult stage is attained. 

These larvae swarm in late summer and autumn in long 
grass, bracken, nettles, gooseberries, currants, raspberries, beans, 
and from these plants pass to man — women and children are 
specially sensitive — and to such animals as the rabbit, hare, 
dog, cat, ox, horse. Attack by the larvae may persist into mid- 
October and even later in shady places under trees where frost 
has not reached. 

The larval mites attach themselves to various parts of man’s 
body, creeping under his clothing or down his neck to insert 



Fig. 20. — Larva o/TrombuUum holosenceum, ventral surface 
M ignifit (1 KK) turn 8 (After Railliei ) 

their mouth parts into the skin, sometimes one here and one 
there, sometimes a number together. All subjects are not 
equally sensitive, but smarting, intense itch, reddening and 
blisters are accompaniments of attack; the skin may look as 
if stung with nettles. Shipley, in his ‘ The Minor Horrors of 
the War,’ records an attack of these berry bugs on soldiers 
living in tents in the neighbourhood of Cambridge ; the ankles, 
wrists, and necks of the men were most attacked. White, in 
his * Natural History of Selborne,’ says that in the “ chalky 
districts of Hampshire the mites swarmed to so infinite a 
degree in the rabbit-warrens on the Downs as to discolour the 
nets of the warreners and give them a reddish tint, while the 
men were so bitten as to be cast into fevers.” 
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Dogs, especially hunting dogs, harbour the parasites on nose, 
head, belly and feet. On the cat they give rise to wounds 
at the root of the tail, and on the feet between the claws. 

Dr Johnston, in the ‘History of 



the Berwickshire Naturalist’s Club,' 
quotes a correspondent as to this 
mite thus: “In the worst case 1 
have ever seen, that on a horse, 
the skin seemed exactly as if it had 
been rubbed with a liquid blister.” 
In Continental and American liter- 
ature chickens and fowls are named 
as being much annoyed by the har- 
vest bugs, which fix themselves at 
the base of the feathers and bury 
their mouth parts in the skin. 

I have written of the Berry Bug 
without going into the debated and 
unproved question of the number 
and identity of the species of culprit. 

Treatment , — As a protection, some 
try sulphur dusted down the inside 
of their stockings. 

Irritation is relieved by a salt- 
water bath, or by bathing in water 
to which ammonia has been added , 
this last is certainly effectual. It 
a bath cannot be taken at once or 
soon, touching the itchy and smart- 
ing part with ammonia is effective 
In absence of ammonia a hot* water 
bath with abundance of soap gives 
relief. 

MaGDALIR PlILBGMATICA. Hbst. 

Magdalis (Magdalinus) is a genus 
ot weevil concerning which not veiy 


Fipf 2] — Laival gcdJeiy of 
Wapdalis phlegmatita on 
Scots Piji( 

Pioin natun Naturnl «jj/< 


much information exists as to life- 
history and economic importance 
Specially is this so with regard to 
the forest species, which need more 


detailed study than they have received. On three occasions, 
from the north of Scotland, examples ot the damage done by 


the Magdalis larvae on conifers have been sent to me. Of 


those I have chosen for figuring examples of pine branches given 
me by Mr James Fraser, BSc. One of the figures (Fig. 21) 
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shows the gallery* made below the bark by the grub of Maydahs 
phlegnuttica, and the other (Fig. 22) shows the flight hole bored 
from the place of pupation to the outside, when the adult 
beetle made its exit. 

Magdalis phleginaiica lays its eggs on pine and spruce, 
choosing the tops of old trees. The larva, on hatching, 
begins to gnaw a gallery below the bark, in the bast 
region ; this gallery increases in diameter with the growth 
of the grub, and when examined is found to be full of frass 
and bore-meal. This is brought out 
ill the figures. The grub may bore 
right into the pith of a young branch 
and here pupate, the beetle eating 
its way to the outside when ready. 

1 have specimens of branches over 
an inch in diameter tunnelled right 
to the centre. Magdalis may be found 
working in association with other 
conifer insects. 

The beetle measures | inch ; it is 
blue -black or green -black in coloui, 
with the wing-covers dark blue; the 
snout is as long as the thorax, and 
at its base aie staring eyes. Thoiax 
longer than bioad, and with distinct 
punctures. Wing-coveis wider behind, 
with lines of punctures; tlie intersjiaces 
between these are broader and marked 
with rows of punctuies. The male is 
recognisable by the specially hairy 
three last segments of the abdomen ; 
the hairs on these segments stand 
somewhat upright. The larva is a typical weevil grub, whitish, 
wiinkled, and legless, with horny brown head and biting jaws. 



Fii; 22 . — KxU hoh of 
M. phlegiiidtiua. 

Ftum natuie. Natural bi/t. 


The Pine Beetle {Myelophilus, or Hylmgus piniperda), 

Every year this pest and examples of its woik come to me 
with unfailing regularity — this year specimens being received 
on pine and spruce and larch. The general habits of this beetle 
are well known, but the details of its life-history are not so well 
known. The damage done is twofold. First, the beetles, on 
issuing from their brood places below the bark, make tlieir 
way to the youngest shoots at the summit of the trees; into 
these they bore tor the purpose of feeding. As a result, the 
tunnelled shoots are blown down in hundreds. The young 
shoots of the pine are made use of for feeding purposes at 
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two dififerent times in the life of the adult beetle. The young 
beetles that have developed from pupae eat their way through 
the bark to the outside and fly to the young shoots, which 
they enter, not for brood purposes but for feeding. J)is- 
sections of the female reproductive organs of H. piniperda^ 
made by Continental workers, in newly issued young beetles, 
revealed the fact that the beetles were not able at this stage 
to proceed to an efficient copulation, as tlieir reproductive 
organs were not ripe. To ripen these organs, and to obtain 
reserve enough to supply the eggs, a certain amount of feeding 
requires to take place, hence the visit to and stay in the young 
shoots. Mr Walter Itilchie, B.Sc., of Aberdeen University, re- 
searching in my laboratory on an allied beetle, incidentally and 
for comparative purposes, has verified the results of the German 
entomologists regarding piniperda. Further, it was found that 
these pine beetles did not die after producing one brood, but 
that they were able to proceed to a new pairing and a new 
egg-laying. This rearing of a second brood by the same 
parents, however, necessitates a second feeding period, for, 
after laying the eggs, from which later a brood developed, 
the mothers are exhausted; and in order to recuperate and 
renew and refurnish their egg-tul)es and become capable of 
proceeding to a new egg-laying in new-made mother galleries, 
a certain amount of time lias again to be passed in feeding. 
Mr llitchie has also verified the Continental work on tliis in 
the case of piniperda. Of course the whole of the original 
parents do not proceed to a new egg-laying, for there is always 
some mortality, and the moitality may be considerable. Some- 
times the mothers are found dead at the end of their tunnel 
after laying eggs for the first time, and by no means do all 
the rest that come out and proceed to feed again in the young 
slioots survive to raise another brood. It is interesting to 
note that the fact of time being required by the adult beetles 
to feed before multiplication prevents the likelihood of two 
generations of piniperda^ in the succession parents, children, 
grandchildren, in a single year. 

The tunnelling of the young pine shoots and the loss of these 
owing to wind, means in the end a great loss of wood increment, 
and it is in this way that piniperda does its chief damage. 
So numerous may the piniperda beetles be, that the ground 
below the trees may be littered with hollowed young pine 
shoots, making it possible for the observant forester to recognise 
the damage a long way off, for the trees look, as I have pointed 
out in an earlier description of this beetle in the ‘ Transactions,' 
as if they had been pruned by a forester who did not know his 
business. While such badly damaged trees may be found 
throughout a wood, the misshapen crowns (the spoiled pines 
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may come to look like Christmas trees) are most numerous and 
most evident along the edges of woods. 

The ravages of this pine beetle do not end with the destruc- 
tion of young shoots, but coiisiderjjble harm is done owing to 
the brood-galleries. The mature beetles enter the bark of the 
stem,, and the female beetle makes a longitudinal gallery — 
often with a maiked resemblance to a golf club — in the bark 
or between the wood and the bark. Along the sides of this 
gallery eggs are laid, and the grubs on hatching gnaw galleries 
that run more or less at right angles to the ])arent gallery. 
These various galleries destroy considerable parts of the canibial 
region ; where the beetles are numerous brood galleries may 
run together, the tree is ringed, and death follows. 

IVees in perfect health are not nearly so exposed to danger as 
sickly trees weakened by some preceding insect attack or by 
fungi, and often the beetle makes use — for brood purposes — 
of almost dying trees, and of the stumps of felled pines. 

CUYniALUS ABIETIS. 

This is a minute beetle belonging to the Scolytida), a family 
of bark and wood borers. The chief iiost plant of this species 
is Spruce, hut otlier conifers may be used for biood purposes. 
The l)eetle has come to me from Nairn not only in Spruce 
{Pivca CArdsit), but also on the Noble Silver Fir {Abies nohilis), 
A research on this insect is being carried out in my laboratory. 

Insects injurious to Cones and Seed. 

For a number of years in succession now, insect-infested 
Cones of Spruce, Silver Fir, Douglas Fjr, and Larch have been 
brought or sent to me, with requests for information concerning 
the pesls ])resent in the Cones. Such inquiries have an increased 
importance at tliis time owing to questions of afforestation 
and tl»e possibility that in present circumstances a sufficient 
supply ot good seed may not be torthcoming. 

Since I wrote some years ago on the Chalcid enemy {Megas- 
ligmus spermo tnrphus) of Douglas Fir Seeds, specimens of 
infested Douglas Fir Seed liave reached me from other places. 
Then, from botli Silver Fir Seed and from Larch Seed two 
further Megastigmus species have been reared. The Silver 
Fir Cones and the Larch Cones were brought to me by my 
colleague, Mr J. M. Murray. 

Perhisia (Cecidomyia) bxrobi. 

This is a minute delicate fly whose maggots are injurious to 
the seed of Spruce. Every year since 1910, Spruce Cones in^ 
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fested with this maggot have come to me, and from Spruce 
Cones collected in Kincardineshire and Pertlishire, and right 
north to Nairn and Ross, I have bred out many hundreds of 
adult males and females, and also a set of parasites. In the 
laboratory these adults began to come away in April favoured 
by the warmth of the room, and issue continued right through 
May and J une. 

More Cecidomyid species than one infest Spruce, but Perrisia 
strobi is the one that lives in the Cones. The eggs are laid 
in the young Spruce Cones, and the larvaB feed on the seed, 
giving the seed a characteristic shrunken appearance. The 
larva is a tiny reddish-coloured maggot, legless, and with a 
characteristic chitinous “anchor-plate’' or process just under 
the liead end. The full-fed larva? pupate in the cones under 
cover of a very delicate cocoon ; groups of three and four such 
cjcoons may be found under the cone scales. 

There is a record from the seed-control station at Tharaudt, 
Saxony, of 15 per cent of a sample of Spruce Seed showing 
the shrivelled appearance due to strohi attack. In different 
samples examined by myself the percentage of damaged Spruce 
Seed was still higlier. 

I have also received from a Forres correspondent many Larch 
Cones with their seeds infested by the red-colouied maggots of 
another Cecid. In some of these cones 50 per cent of the seed 
was injured. The widespread infestation of the Larch Cones 
by this Cecid was very striking. I tried to rear the adult, but 
1 liad taken the cones at rather too early a peiiod anti no 
adults were got. Larch buds are often spoiled by a Cecidomyid 
larva, and as tliese larva* have been found on tlie Continent in 
the flower-buds of Larcli as well, it is just possible that the 
culprit was the Continental species. I hope to rear the adults 
at a later date. The larva^ in the Larch Cones were not strobe 
larvae, the “ anchor-plate ” being different in pattern. 

Toktrix strobilella L. in SniucE Cones. 

Tliis IS another enemy of Spruce Cones and Seed, and in 
some localities is an insect of distinct importance. 1 have hied 
out many hundreds of this species from cones received and 
collected in various years from September onwards to the eaily 
spring. The insect is common in counties north of the Fortli, 
where it interferes with the seed harvest, and is found also in 
the southern counties of Scotland and in England. 

The moth is a small one, with a spread of wings up to and 
slightly over half an inch. The head i$ dark and the antenme 
black ; the front wings are olive-brown or brown with a golden 
lustre, and have well-marked orange scales and white streaks* 
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The hind wings are purple-brown or grey. The fringes of the 
front wings are grey, and of the hind wings white. 

The larva is a sixteen-legged caterpillar measuring to 
f-inch when full grown. It is white or yellowish white, jvith 





Fig. 23. J^pruce (Vtc, showing a ntimbtr oj 
pupal casci from which T. Htrobilella hat 
issufd. 

From iidturt. Natural si/t 


Fig. 21 . — iSpnicc Von( infcsUd 
bi/ raUrpillars o/T. btiobil- 
ella, and uith iht scahn 
hittfu ofi by 

Fiom natuie N’atioal bi/c. 


brown spiracles; the bead and shield behind the head are pale 
brown. 

After pairing the females lay their eggs in May and June 
on the cone scales. The caterpillars, on hatching, pass to the 
centre of the cone and eat into the axis of tlie cone, destroying 
VOL. XXTX. 1 
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it before it lias become hard ; the cone scales may be gnawed, 
but the damage to the scales themselves is not so great as 
with another Spruce Cone enemy, Dioryctria ahietella. The 
seed§ are also sometimes eaten. T. strohilella spends all its life 
as egg, larva, pupa, in the cone. The caterpillars feed during 
the summer and early autumn, and then pass the winter in 
the cone, pupating in the next late spring. Before the adult 
moths issue the pupae push themselves out between the scales, 
as in Fig. 23. Infested cones appear shrunken, and there is a 
characteristic exudation of resin. 

Fig. 24 shows a Spruce Cone that had been badly infested 
with the caterpillars of T- strohilella. Quite a number of cones 
resembled this one; the cone scales had been pulled ofif by 
squirrels in search of seeds, but they were also eating the larvae 
and pupae of the moth. Similarly squirrels watched in the 
south of Siitherlandshire have been found ringing the bark of 
sickly Scotch Pine and feeding on the grubs of the Pine r)eetle. 

Where T. strohilella is plentiful and at work, the attacked cones 
should be collected, and after any seed worth saving has been 
saved the cones should be burned with the enclosed larvae. 
This could be done from autumn onwards; with infested cones 
kept in the laboratory over the winter I have never had the 
moths coming away before April. 

From the ISpruce Cones I have a mass of parasitic material 
which I hope to work up after the war. 

The following short table will enable one to run down the 
commoner enemies of Spruce Cones and Seed in Britain : — 

I. Axis of cone and cone scales eaten, and the seeds eaten 
from the outside. 

1. Cone axis hollowed out, base of scales gnawed. 

Caterpillars of Toririx strohilella (for description 
of caterpillar see above). 

2. Cone scales badly destroyed, large pieces being eaten 

away, so that the cones have a ragged appearance. 

The caterpillars of Dioryctria ahietella. These 
caterpillars can be distinguished from those of 
strohilella by their greater length when full 
grown, their brown -red colour and their 
bristle-bearing warts. 

II. The seed is destroyed internally. 

1. Seed shrunken. 

The larva? of Perrisia strohi, which are red- 
coloured, and have an anchor-process. 

2. Seed with a white or a yellow-white larva. 

The larva of Megastigmxcs strohilobius. 
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The Small Elm Bark Beetle {Eccoptogaster {Scolytus) 
multistriatus.) 

In specimens of bark cut frouL sickly Elms in the middle 
of England, in addition to the larvae and adults of the Large 
Elm Bark Beetle which had spoiled the trees, many examples 
of the Small Elm Bark Beetle were present. These two 
beetles are often found working together. The Large Elm 
Bark Beetle asks for a better quality of food — i,e., a tree not 
almost dead ; whereas the Small Elm Bark Beetle will attack 
and rear its brood in poorer material. I have experimentally 
reared the Small Elm Bark species from Elm logs that were 
somewhat dry when offered to the beetles for brood purposes. 

E, multistriatus measures only 3 to 3| mm. in length, as 
compared with the 4 to 6 mm. long Large Elm Bark Beetle, 
hence the mother gallery and larval galleries have a smaller 
diameter. The larval galleries of midtistriatus are also more 
numerous, and are closer together. 

The Small Elm Bark Beetle is black or dark brown (the 
young beetles are light brown and the newly-formed beetles 
light-brown-yellow with glossy heads), the antennse and legs 
being paler. The thorax is longer than broad and very finely 
punctured, the punctures on the flat part being finer and not so 
close as those at the sides. The wing-covers are brown, some- 
what narrowed behind, and have many punctured striae. From 
the posterior margin of the second abdominal segment there 
projects a moderately long, strong spine, backwardly directed. 
In the male the forehead is somewhat compressed, and bordered 
at the sides and behind with greyish-yellow bristles. In the 
female the forehead is somewhat arched, and lacks the bristles. 

The female gnaws out in the carnbial region a gallery that 
runs longitudinally. The gallery cuts into the outermost 
youngest wood ring, and varies in length — IJ inch, 1^ inch, 
2 inches being lengths in my experiments. In shape the 
gallery suggests a miniature golf-club, the head of the club 
marking the place of entrance and start. The mother cuts 
notches along the sides of this gallery for the eggs. The grubs 
which hatch tunnel at right angles to the parent gallery, but 
after going some distance the tunnels bend upwards or down- 
wards. Some of the tunnels measured inches in length. 
The larval tunnels may be chiefly in the bark, but where the 
bark is thin they can be traced on the outermost wood rings. 
The full-fed grub pupates in an oval bed hollowed out in the 
bark, and the beetles when ready bore out through bed and 
bark, the flight-holes on stem or branch resembling a number 
of small shot-holes. 

My experience of this beetle leads me to look upon it as a 
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late swarnier. In my experimental notes, in a certain year, 
I got 144 beetles on July 1, and issue fiom the trees continued 
in increasing numbers till July 16. In another year, July 15 
was the earliest date on which new beetles issued fiom my 


A 



Fig 25 — Leaves of Quercufl ilex, lower and upper surface ruined by 
caterpillars of Lithotolletis mesBaniella 

I rom natuif \ itural 8i/e 

expeiimental logs In still another experiment, from a sleeved 
log on which beetles were put towards the end ot July ot one 
year, the first of tlie new brood made its exit on July 15 of 
the next year, escape from the log continuing on through July 
to the end of August. 
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E. multistriatus alone and unaided is not a formidable enemy 
of an Elm tree, but in conjunction with E, destructor, and 
seconding its work, the Small Elm Bark Beetle may liave 
considerable importance. 

Lithocolletis messaniella Q. on Holm Oak. 

Lithocolletis is a genus of Tineid Moths whose caterpillars 
mine in the leaves of broad -leaved trees and some shrubs and 
herbs. The genus has many species, and at least nine in 
Britain use oak as their host plant. Fig. 25 shows leaves from 
Evergreen or Holm or Holly Oak {Quercus ilex) that have been 
mined and blotched by the caterpillars of the above species. 
The specimens are from Fife, and from a tree which in Sept- 
ember had nearly all its leaves spoiled by the caterpillars. 
At a considerable distance fiom the tree one’s attention was 
diawn to it by reason of the characteristic damage, the dark- 
green polished appearance being replaced by hundreds of pale- 
coloured blotches. 






Wood Wasps (Siricid^..) 

The Giant Wood Wasp (Sirei' gigas) and the Steel-Blue Wood 
Wasp {Sirex noetiho) were both sent to me during the year. 
The hrst of these two insects is sent 
to me every year, generally the females; 
doubtler».s their large size and striking 
appearance call attention to the insect. 

The females are easily recognised by 
the boring ovipositor projecting from Fig. 26 — AW 
the hind end of the body (Fig. 26); of female Sirex gigas, 
from the tip of the abdomen above 
the ovipositor there also projects a short 
spine. The females, in spite of their 
formidable appearance, are quite unable 
to sting. The larvm (Fig. 27) live in the solid wood of trees; 
they are white or whitish yellow, with rounded bodies, and 
have small horny heads, with man- 
dibles fitted for gnawing ; there are .(;\ y 

three pairs of stunted thoracic feet ; ' . 

the last segment ends in a horny _ 
spine of use to the larva in its ^ ^ 

* • 1 j From nature. 

progression through the wood. 

The Giant Wood Wasp {Sirex gigas) chooses Spruce for ils 
laying, but uses also Silver Fir, more rarely Pine and 
Larch. My colleague, Mr J. Lyford Pike, has recorded Sirex 
gigas from the Douglas Fir and from Japanese Larch. The 


the giant wood - wasp, 
showing spine and ovi- 
positor. 

Nftluinl si/e. From nature. 
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sexes not only vary in size, but there is considerable variation 
in size in 'the same sex. I have females varying from less 



Fig. 28. — Sirex noctilio, female 
Natural si/e. Prom nature. 


Fig. 29.— Sirex noctilio, male. 
Natural si/e. From uatui e. 


than an inch up to 1| inch (including the ovipositor), and 
males from less than an inch up to inch in length. 

The Steel-Blue Wood Wasp is also found over Britain and in 
Ireland. The scientific name should, as Morice has pointed 

out, be Sirex noctilio^ instead 
of the commonly used name 
S. j^mncns. The true Sirex 
juvemus is rare in Britain. 
The Steel-Blue Wood Wasp 
chooses Pine for its egg- 
laying, sometimes Spruce, 
on occasion Silver Fir. I 
have females from less than 
an inch up to IJ inch long, 
and males from | inch up to 
inch long. 

The larvae of the wood 
wasps, by their galleries, 
spoil the wood for technical 
purposes. Not only are 
Fig. 30 —Sirex noctilio in tU m of eating sickly suppressed Standing 
He ,vay out of pine-stem after pupation. trees USed for brood purposes, 

Natural size. From nature. but eggs are laid freely in 

broken, blown, and felled 
timber. Felled or blown trunks should not be left lying in 
the wood, as they are used for brood purposes, and act as 
centres from which the wood wasps pass to standing trees. 

In reply to questions, I contrast the two common species, 
with a note on the third, following Morice: 
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SiREX GIGAfi. 

Male usually larger than in 
noctilio. 

Antenntje of male yellow. 

Abdomen of male dull. 

Abdomen of female with the first 
two and the last three segments 
yellow, the other segments olack. 

3rd joint of antennse, if anything, 
shorter than the 4th. 


SiRBX (Mblanocerus) noctilio. 

Antennae of male black. 
Abdomen of male shiny. 
Abdomen of female steel-blue. 

3rd joint of anteniue distinctly 
longer than the 4th. 


The true Sircx juvencus, F., Morice says, is rare, and has the 
following characters: Antennas widely yellow at the base; 
the upper flattened portion of the head finely punctured and 



Fig. 31 . — Flight holes o/Sirex gigas on Jaimiusi Larch. 

From naturi . 

not deeply furrowed; the female has all the legs red up to 
the coxa or top joint. In the male the 8th dorsal segment is 
blue only at the sides.” 

There is another genus of Wood Wasps — viz., the genus 
Xiphydria — easily distinguishable from Sirex by the fact that 
the head is seated on a long neck-like prolongation of the front 
part of the thorax, as indicated in the names of the two species, 
X, dromedarius and X camehis. The Xiphydria species attack 
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broad-leaved trees, not conifers. They are not found in Scotland, 
but fiom a large section of a full-grown willow stem received 
from England 1 roared a laige number ot -Y dromidanu^. 



I ig 32 — of Pm A( anili i IcHndi s/iom im/ volhctions offrat>8 of 

<atiipiUa}8 o/bemasia woebenana 

Fi oiii natal e Nat ural ai/e 


The Cherry- and PLum-treb Borer {Stmasta or 
Mnaimovia mehcnaua) 

This IS a moth which is found over England and m the 
southern counties ot Scotland I have recoids in my notes of 
damage done by its caterpillars to peach, cherry, pear, and a 
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decorative plant, Pyracantha lelandL In one of my specimens, 
an attacked cherry, the presence of the Semasia caterpillars 
was attended by a very marked gummosis. All my records 
are English ones, and 1 have wondered that no complaints have 
been made in Scotland ; perhaps because (there is a Mid- 
Lothian record of long ago) the damage is not recognised, and 
ascribed to something else. 

The moth is a pretty one, and would attract the attention of 
a lepidopterist, but the owner of rosaceous fruit-trees should 
recognise the species from the injuiious and characteristic work 
of the caterpillars. The eggs are laid low down on the tree — 
in the specimens that have come to me — from 6 inches above 
the ground to 4 feet 5 inches high ; the caterpillars feed on the 
bast, and attention is drawn to their presence by the little 
heaps of frass, which are pushed to the outside and remain 
in little collections (Fig. 32) or drop to the ground below. 
Theobald, in his ‘Insect Pests of Fruit,* writes: “The cater- 
pillars are dull pinkish-white to pale dusky-brown, with a dark 
bilobed head and two large median and small lateral dusky 
tubeicles on the first six segments, a simple hair arising from 
each ; on the four following segments are two small extra 
dorsal spots behind the two large ones, and the tail end is 
darker than tin* rest of the body. In length they measure a 
little over J inch.** The caterpillars are sixteen-legged. 

Three signs will suggest the presence of this enemy : (1) the 
dying off of the infested branch or stem; (2) the little heaps of 
excrement on the bark ; (3) the empty pupal cases projecting 
from the place of attack. 


The Apple Mussel Scale {Mytilaspis pomorum, or 
Lepidosaplm ulnii). 

Specimens of this scale were sent this year on apple from 
Mid-Lothiaii. A full account of tlie insect is given in the 
‘Transactions* for 1915. Apple growers should be on the 
look-out for tins enemy, which does not confine its onsets to 
apple, but infests other Kosaceous fruit-trees and a large 
number of plants differing widely in relationship — shrubs, 
broad-leaved trees, conifeious trees. 


The Magpie ok Gooseberry and Currant Moth 
{Abraxas grosmlariata). 

This species continues to prove itself a severe enemy, 
especially in gardens of gooseberry and currants. Complaints 
come regularly in April (Cornwall) and May of the damage 
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C Fig 3i —Branch of apfile tree 
' ro? ered with apple musbcl scale 


I<ig 34 — lhatah of apple tree covered with 
api le mussel stale 


5 Fi 111 iiatuK Natural si/ 


Fioin nature About 4 tim s mignili d 


done by the caterpillars The caterpillars use a number of 
different plants in their feeding — eg, blackthorn, hazel, 
Eiionymus — but prove themselves specially troublesome on 
goosebeny and currants, whole bushes being stripped ot their 
leaves m a very short time One ot my coi respondents wrote, 
in late autumn “It will interest you to know that the hazels 
in the hedgerows here (South Wales) are infested with the 
young larvie of Ahrams grosmlanata, they are present in 
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thousands.” Another correspondent found that the Magpie 
Moth caterpillar fed on his Euonymus japonica, and did not 
attack his gooseberry or currant plants. 

One of the weak points in the efforts made to contend against 
the Magpie Moth caterpillars is that the life -history of the 
insect is not sufficiently understood, with the result that 
spraying and other measures are undertaken too late. A 
knowledge of the round of life of an insect often reveals that 
there is a vulnerable stage when destructive measures are 
likeliest to meet with success. That this is the case with the 
Magpie Moth will be understood from what follows. The 
caterpillars do not complete their growth in the same year in 
which they are hatched, but live over the winter to complete 
their feeding and growth in the next spring. The moths are 
found flying in July, — in 1916, in Forfarshire, I found the 
moths coming away from the chrysalids from the third week 
of July onwards, — and from eggs laid then and in August tiny 
caterpillars hatch. These caterpillars, being small, do not eat 
so voiaciously as they do after their winter's rest, and they eat 
for a very short time ; besides, they are feeding on leaves which 
have done most of tlieir work and will soon be falling off. It 
is now, when this warning is given, and during the winter when 
the young caterpillars are hibernating under cover of leaves 
spun together, or in the soil or litter below and adjoining their 
food-plants, or, in the case of bushes against walls, in cracks 
in the walls, that the pest can be fouglit with some success. 
Even if nothing is done against them at this time, it is of 
service if the young caterpillars have been observed, for then, very 
early in the next spring, they will be expected to return to the 
plants, and they can be destroyed before they do much damage. 
Far the commoner thing to happen is that the caterpillars aie 
not observed in the autumn — or, if they are, they are not recog- 
nised as the young stage of the troublesome spring enemy, — and 
they have often done much damage in spring before any 
measures are taken against them. This delay in offensive 
measures is the more unwise, as the caterpillars are not only 
larger and greedier, but they are destroying the leaves developed 
at the expense of the reserve in the plants, before these leaves 
have had time to earn anything for the plant — i.e., the plant, 
deprived of feeding organs on whose activity fruit formation 
depends, is still farther weakened by the drain on it in 
having to develop a second set of leaves which may also be 
destroyed. 

The Magpie Moth varies a good deal in colouration accord- 
ing to the kind of food-plant on which the caterpillars have 
been reared; but in typical specimens the head is black, the 
antennae are short, the body is yellowish, with a black spot 
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on the upper surface of the fore body and a row of black spots 
along the back ; the front wings show a number of black spots 
on a white or yellow- white ground, with orange blotches ; the 
hind wings are white, with black spots round the edge and here 
and there over tlie auiface. There are dark and light 
varieties of the moth. The caterpillar is a looper or Geometer, 
with ten legs. It is cream-coloured, with a row of squarish 
black velvety spots down the middle of the back ; the spira- 
cular line is reddish orange with rows of black spots above it 
and below it; spiracles black; head black, with a few hairs. 
There are three pairs of thoracic legs, black in colour, and only 
two pairs of abdominal or prolegs, one of these pairs being 
borne by the very last joint. There is a very dark variety of 
this caterpillar which is sometimes sent. The full-grown 
caterpillar measures 1| inch. 

The pupa is black, with three complete yellow rings, and others 
incomplete. The pupm may be found attached to the plant 
itself or on walls beside the plants that were infested, and on 
or in the ground below. 

Treatment . — When the young caterpillars have been noticed 
in autumn the plants should be pruned and the prunings 
burned ; the ground below should be dug deeply after getting a 
dressing with powdered quicklime. The bushes should be gone 
over, and loose leaves remaining should be collected, as they 
may be sheltering the wintering caterpillars. 

Careful outlook should be kept for the appearance of the 
caterpillars in the spring, and handpicking — if the area be 
small — practised. 

The caterpillars are poisoned if the plants are sprayed with 
arsenate of lead ; the spraying should be done whenever the 
caterpillars are noticed. Bushes in fruit should not be sprayed 
with the arsenate spray within four weeks of the fruit being 
collected. 

There is a certain amount of natural help from insects para- 
sitic on the Magpie caterpillars. I have bred from infected 
material parasitic I chneunionids, and also considerable numbers 
of a parasitic Tachinid fly. 

The caterpillars of the Magpie Moth are nauseous to birds ; 
the gay colour of the caterpillar is a warning and an advertise- 
ment in case a bird should make a mistake and wound the 
caterpillar before dropping it. The cuckoo, however, seems an 
exception. Professor Newstead examined three cuckoos shot 
at different times and in different places, and found in two of 
them many Magpie Moth caterpillars, and in the third, two 
Magpie Moth caterpillars, and ninety caterpillars of the Goose- 
berry Sawfly. 
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The Goosebebry Sawfly {Nematus ribesii). 

The Gooseberry Sawfly is another prevalent insect whose 
caterpillars are destructive on gooseberry. Although this insect 
is quite different from the last, belonging as it does to a different 
Order with a different life-history, yet the two are often mixed 
up by the ordinary observer, or rather one gets blamed for the 
misdeeds of both. This is due partly to the fact that the larvae 
of both are caterpillars and feed in the same way. Yet a look 
at the two caterpillars side by side would at once show the 
difference. With an ordinary low-power hand lens one can 
count beldnd the head of each of the caterpillars twelve joints. 
Comparing the two caterpillars joint by joint the observer would 
find the following differences as regards legs: — 


.Si FI II s 


Magpie Motli . . 
(xoosebeiry Sa^\i^y 


Joint *>01 .S(„onents 


6 7. 


1. 2. I 3. 4 

( “ITT "7 

I legs legs legs 

f 2 I 2 2 Q 2 ' 2 2 

\ legs kgh legs ^ legs legs leg- 


0 0 


S 5) 

2 2 
Ilegs legsl 


10 11.112 


leg^ 


2 

|legs 

2 

legs 


10 

legs 

20 

legs 


If one examines the Goosebeiiy Sawfly caterpillai a little 
nioie closely it will be seen that the two legs of joint 12 are 
joined at the base, and that there are also two veiy small pro- 
jections from the last joint. 

In addition to these differences the colour is very distinctive. 
The Gooseberry Sawfly caterpillar varies during its life; in 
the newly liatched caterpillar the head is black and the body 
white or greenish-white, with a dark dot heie and there. After 
a moult, while the head is still black, the body is green, with 
a large number of dark dots. When nearly full grown the 
caterpillar has a pale head, the body is pale green except in 
front and behind, where it is orange-coloured, and there are 
no black dots. 

The Gooseberry Sawfly lays its eggs in April and May on the 
leaves ; in a week the eggs have hatched, and by another month 
the caterpillars are full fed, and have descended the food-plant 
for pupation. The pupal changes take place under cover of an 
oval yellow-brown cocoon; the cocoons are in the soil below 
the food-plant. In three weeks the adult sawflies may have 
come from these, and a new brood follows. The cocoons of 
the last brood of caterpillars lie in the soil over winter, the 
adult sawflies coming from them in the next April or May. 

Treatnunt . — Arsenate of lead may be used against the cater- 
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pillars, as in the case of the Magpie Moth. Another spray has 
the formula ; hellebore 1 ounce, water 3 gallons ; the hellebore 
does not dissolve in the water, and therefore the spray fluid 
should be kept agitated ; in order to aid adhesion 2 ounces of 
flour may be added to the spray fluid. Some prefer a mixture 
of hellebore powder and fine soot, this being thrown by hand 
as the operator walks down the rows of bushes. 

Hellebore, like arsenate of lead, is a poison, and should not 
be used within four to six weeks of harvesting the fruit. 

Where the caterpillars have been at work in summer the 
soil below the bushes should be removed for a depth of two 
inches and replaced with fresh earth and manure. This should 
be done in winter, the purpose being to remove the cocoons 
from which the spring adults would come. 

The Mealy Plum Aphis {Hyalopterus prnni). 

This is a widely distributed species injurious to plum and 
apricot. The aphid is found in great numbers on the undersides 
of the leaves. On June 28 they were in masses on the leaves 
and shoots of Victoria Plums in Mid-Lothian. The sucking 
mouth-parts of the insect are sunk in the tissue of the leaf and 
the sap drained away. The aphids give off* a great quantity 
of a sticky fluid known as honey-dew, and this drops on leaves 
and fruit; the spores of a fungus germinate on this sweet 
stuff, with the result that the leaves become as black as soot 
with the fungus. The leaves are further spoiled by the mealy 
secretion which characteristically covers this insect and which 
gets rubbed off. 

Hyalopterus pruni is one of the aphids which make use of 
two host plants of different species in order to complete their 
life-history. J?. lives and multiplies on the plum until 

summer or late summer, when winged virgin females migrate to 
reeds, hence the other name for this aphid of Hyalopterus 
arundinis. In autumn there is a migration back to the plum. 
During the whole season, from the spring right up to the return 
of the aphid to the plum, only females are found, wingless and 
winged, and several generations have been produced partheno- 
genetically. Only once in the life cycle are sexual males and 
females produced, and that is in autumn on the plum. After 
pairing, the fertilised females lay the eggs which remain un- 
hatched over winter. In the next spring the eggs hatch, giving 
rise to young forms that develop into wingless females, each of 
which acts as the foundress of a new colony. 

In fighting this Plum Aphis it is important that the spraying 
should be done early in the spring before the pests have reached 
large numbers, and before the leaves have curled so as to give 
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protection against a spray. Theobald ^ recommends as the best 
spray against the Mealy Plum Aphis, paraffin emulsion or paraffin 
jelly, with the addition in either case of liver of sulphur at the 
rate of 1 lb, to the 100 gallons of wash. Theobald's ^ formula 
for paraffin jelly is 

Paraffin ' . . 5 gallons. 

Soft soap . . 8 lb. 

“ Boil the soft soap and the paraffin together, and when boiling 
add 1 pint of cold water and stir well. This becomes a jelly on 
cooling ; use 10 lb. of this jelly for every 40 gallons of water." 

In the case recorded above my correspondent found sparrows 
feeding greedily on the insect, and in reply to a request for 
further observation he wrote : “ The sparrows persist in coming, 
so that erect or almost erect branches are bent down by the 
sparrows sitting on them." At the same time the rose bushes 
were infested with the Pose Aphis, and a considerable percent- 
age of the best shoots were spoiled by the sparrows sitting on 
them to eat the Aphis. 

Tiik Wheat Bulb Fly {Hylemyla coaniata). 

The Wheat Bulb Fly continues to be the cause of considerable 
loss on wheat. In the ‘ Transactions ' for 1912 1 gave some notes 
on this insect and of the damage done to young wheat by its 
maggots, which teed in the heart of the young plant and cause the 
death of the shoot. We are still ignorant of the complete year's 
life of the Wheat Bulb Fly. Attack of the fly is worst after 
certain crops than others. At the time of the publication of 1912 
" Transactions,' Mr Anderson of Balerogie gave me this note ot 
his experience : ‘‘ A fleld of strong loam of 14 acres was 
planted — 12 acres with President and King Edward potatoes, 
and the other 2 with Evergoods, whose shaws went off early. 
On this last the wheat was very much worse (with Wheat Bulb 
Fly). I gave the 2 acres a dressing of nitrate of soda, at the 
rate of ] cwt. per acre, but one-third of the 2 acres won't be half 
a crop; the other 12 acres will be a fair crop." Another cor- 
respondent, with great experience, writing me from a part of the 
country where the Wheat Bulb Fly maggots have been very 
destructive, sends the following notes, based on observation and 
inquiry : “ The ravages of the larvae show in the month of 
March, but are more noticeable in the middle of April, towards 
the end of April, and even the first fortnight of May. We 
know of several pieces of wheat which still (May 23) show signs 

^ ‘Report on Economic Entomolog 3 %* September 1907, by Trofet^sor F. V. 
TbeobaM, M.A., F. K.S. 

* ‘ Insect Pests of Fiuit,’ by F. V. Theobald, 1909, p. 616. 
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of going oflf, and which are being plougiied little by little for 
potatoes and turnips. Crops of wheat after another straw crop 
appear to be absolutely free from this pest, while crops after 
turnips and clover appear to be almost untouched. Crops after 
raid-season, or late potatoes, are attacked to some extent ; but 
by far the worst crops are those which follow a crop of early 
potatoes lifted in July, followed by a crop of transplanted 
mangels. With such crops the land is practically worked the 
whole of the season, as the land is scarified continuously 
throughout the growtli of the potatoes, and also the subsequent 
mangels. The last-named class of land was usually sown as 
soon as possible after the lifting of the mangels; whereas in 
the case of mid-season or late potatoes only a matter of a few 
weeks would elapse between the potatoes being lifted and the 
wheat being sown.” At the moment, in absence of fuller 
details as to the biology of the insect, helpful advice is difficult 
to give, but the problem may ultimately be solved by cultural 
methods rather than by destructive measures directed against 
the larvao. In districts that suffer it would be advisable to 
arrange if possible that wheat did not follow potatoes. 

The CABBA(rE Hoot Fly, Phorbia {GhA)rtoi)hiln) hrassicrr. 

Growers of cabbages, cauliflowers, radish, broccoli^ and turnip 
do not need to be told what a scourge the maggots of the above- 
named fly can be to these crops. The Cabbage Hoot Fly has 
proved a most intractable pest in Europe and the United States 
and Canada, and references to it are abundant in the literature 
of Economic Entomology. Specially in Canada and the United 
States there have been experiments on a large scale to test 
methods of prevention and remedy. Two score and more 
insectifuges or insecticides have been tried, but none of them 
with success comparable to what has been obtained in Canada 
and the United States with Tarred Felt Paper Discs fitted 
round the newly transplanted cabbages and cauliflowers. The 
purpose of the discs is to prevent the female flies from laying 
their eggs so close to the plant that the maggots on hatching 
can make their way to the roots. In the ‘ Transactions ’ for 1904 
I gave a short account of this preventive method, pointing out 
that in the United States one grower had by this means protected 
7000 plants, and another 10,000 to 15,000 plants successfully. 
The protecting disc or collar was first used successfully by 
Professor Goff^ in the United States in 1889, and for almost 
twenty years the method has been practised in Canada. When 
I visited Canada some years ago, Mr Arthur Gibson of the 

^ 'Eighth Annual Report of Experimental Station of the Univer«ity of 
Wisconsin,’ 1891. 
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Entomological Department of Canada gave me interesting de- 
tails of his methods, and since then the Entomological Branch 
of the Department of Agriculture, Canada, has published a 
very thorough and very complete Bulletin ^ on the subject, in 
which Bulletin strong evidence is adduced in favour of the 
discs. In Britain and Ireland no extensive use of these tarred 
discs has ever been made, and in some cases the method was 
tried and rejected on the ground of expense. Fresh interest, 
however, has been awakened in the tar -felt -disc method of 
prevention by the successful experiments in Cheshire under- 



taken by Mr J. T. Wadsworth, liesearch Assistant in the 
Department of Agricultuial Entomology, Mancliester Univer- 
sity. Mr Wadsworth’s ex))eiiinents are tully <lescribecl in *The 
Annals of Applied Biology ’ tor January 1917 (Cambridge Uni- 
versity Press). The Mouinal of the Board of Agriculture’ for 
March 1917 contains an appreciation of Mr Wadsworth's work 
by Dr A. D, Innes, who quoted additional evidence in favour of 
the discs. The experiments were with cabbages and cauli- 
flowers. Of 816 cabbage plants, 408 were lelt unprotected, 
while the other 408 had the paper collars put round them the 
day after they were planted out. The attack of the maggot 

* ‘The Cabbage Root Maggot and its Control in Canada,' by Arthur Gibson 
and H. C. Treherne. Ottawa, 1916. 

VOL. XXIX. 
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was not so severe on the cabbages as on the cauliflowers; 
but whereas out of the 408 cabbage plants protected by the 
discs only one was lost, 54 were severely attacked out of the 
408 non-protected, though some recovered. As regards the 
cauliflowers, 932 plants were experimented with ; 466 were left 
unprotected, the other 466 were protected by the tarred felt 
discs placed in position on the day of planting; ‘‘only 24 cauli- 
flower plants were lost out of the 466 protected by discs, 
whereas 294 were lost out of the 466 unprotected ones.*' The 
discs used in the Canadian experiments were those described 
in my 1904 Eeport — viz., six-sided cards, almost three inches 
across, with a slit reaching to the centre, and with a star-shaped 
cut in the middle to fit well round and catch any thickness of 
stem (Fig. 35). “To place the caid in position bend it slightly 
to open the slit, then slip it on to the centre, the stem entering 
the slit, after which spread the card out flat and press the 
points formed by the star-shaped cut round the stem.'’ 

The discs used by Mr Wadsworth were squaie, “2| inches 
each way, with only two slits, a long slit extending from the 
middle of one edge to a point half an inch beyond the centre of 
the disc, and a short slit three-quarters of an inch long crossing 
the long slit at right angles in the centre of the disc.” The 
discs cost two dollars a thousand, and were procured from A. B. 
Cowles, 25 S. Water Street, Rochester, New York. The address 
of a maker of discs in England (Is. per 100, or 8s. per 1000) 
can be had from the Secretary, Board of Agriculture and 
Fisheries, Whitehall Place, London, S.W. 

As the puipose of the discs is to keep the flies from getting 
close to the plant for a favourable position for egg laying, the 
ground must be sufficiently smooth and level to let the cards 
lie flat on it, and to keep the flies from crawling under the 
cards. Further, the upper surface of the cards should be 
kept free from soil. 


Tub Rosy Rustic {Ilydnecia micacea). 

This is a Noctuid moth, whose caterpillars are general 
feeders not confining themselves to one species of food plant. 
As a general rule wild plants are the hosts — e.g., horse-tail 
{Equisetum), sedges {Cyperus and Careoo)^ dock, valerian, plantain, 
in all of which the caterpillar tunnels, not feeding externally, 
but boring under cover. There are records, also, of attack on 
cultivated plants. I have a record of damage to a Hollyhock ; 
on the Continent it has been recorded as causing great damage 
to hops, penetrating the young shoots and making long galleries, 
causing the plants to wilt, and preventing the foimation of the 
fruit. Theobald records the caterpillar as destructive to tomato 
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fruits^ and to potaioeb.^ i have two lecoidb iii iny notes of 
attack on potatoes, one fiom the middle of England and one 
from Lancashire. The liancashire correspondent wrote that he 
had also been troubled with this caterpillar among his potatoes 
in Ayrshire. Fig. 36 shows the caterpillar galleries on potato 
and the consequent wilting. The caterpillar was taken from 
the wilted shaw. The moth is not an uncommon one, and is 



Fig. 36 — Stem of Potato tunnelled hy caterpillar o/Hydioccia micacea. 
Ueduced. From nature 


found flying in the autumn. The caterpillar is foundifrom 
June on to the autumn. The colour of the caterpillar is 
pinkish grey-brown or purplish brown, the under surface being 
pale ; all over the body is a series of black dots or warts, from 
each of which a bristle springs. The caterpillar has sixteen legs, 
of the pale colour of the under surface of the body. The pupa 
is brown, and is found in the soil. 

^ * lleport on Economic Zoology for 1907,* by Professor Theobald. 

“ Uriah Report on Economic Zoology for the Biitish Museum,* 1903, by Pro- 
fessor Theobald. 
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Furniture Beetles. 

Every one is familiar with tlie small round holes which can 
be found in pieces of furniture in houses, and some have heard 
the strange ticking noise that sometimes comes from furniture 
or wood. The ticking noise is due to the presence of small 
beetles, and the holes are the exit-holes by which the beetles 
bored their way out, after their development in the wood. The 
ticking noise is really a call note or “love song,** and by means 
of it the two sexes signal and communicate with, and find one 
another. The beetles have haul horny heads, and these are 
knocked against the wood. Writing in the ‘Entomologist’s 
Monthly Magazine,* London, 1867, Mr F. Smith tells how he 
kept for a short time some ot these small beetles in a box, and 
that when he tapped the table near the box with a lead-pencil 
the beetles responded by ticking in return. 

One of these furniture beetles is named Amhium domesiicum 
{striatum Oliv.), a popular common name being the Death 
Watch, from the superstitions and stories that, on account of 
the ticking, which is heaid most readily at night and by 
invalids or sleepless people with their nerves on the stretch, 
have come to be associated with the beetle. A. domesticum is 
not the only Death Watch, for some other species tap and 
give the ticking sound. 

Year after year specimens and queries reach me concerning 
A, domesticum ; some of the most recent infested articles have 
been a picture-frame, a bookcase, an ornamental basket-work 
fire-screen, an old-fashioned spinning-wheel. 

The adult A, domesticum beetle measures from J to J of an 
inch, and is brown in colour; its head is withdrawn or sunk 
in the forepart of the body, which suggests a hood when looked 
at from the side. The wing covers show longitudinal ridges 
and furrows, and are covered with short hairs. There are six 
legs easily visible, unless when the beetle feigns death by with- 
drawing its head and tucking its legs under the body ; in this 
condition of trance or pretended death the beetle may be pretty 
roughly used without being tempted to show signs of life. 

The actual damage is done to the infested wood or piece of 
furniture by the grub of the beetle. The larva is a soft-bodied 
grub with horny head and six -weak legs; the jaws are fitted 
for gnawing ; the body is wrinkled, hairy (on magnification), 
and white, except the head, which is brown. 

The eggs are laid in crevices or chinks in the wood or piece 
of furniture, or in wood already attacked, close to the exit-holes 
or in the tunnel. The grub on hatching eats into the wood, 
making a tunnel, which is choked up behind the feeding grub 
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by excrement and boredust. When full grown the grub comes 
nearer to the outside again and there becomes a pupa. When 
the pupal stage is over and the beetle is ready, it eats its way 
through the thin portion of wood that separates it from 
the open. 

The largest of the Death Watches is Xestohinm tesselatunif 
which measures from -J-in. to slightly over. In correspond- 
ence to its greater size it makes a louder ticking than A, 
domesticum, Xestohinw. teaselatum is found at work out of doors 
as well as inside. When inside, oak is its favourite wood. 



Fig. 37. — Plete of Oak tunrulfed by larva o/ Xest ubium te^8elatum. 
Natural sue Fiom nature. 


Fig. 37 shows a piece of oak quite spoiled by the grubs of 
this beetle, and Fig. 38 shows the exit-holes gnawed by the 
escaping beetles. 

How infested pieces of furniture should be treated depends 
to a great extent on the bulk of the object, and whether or no 
the wood is plain or delicate and polished. The best measure 
would have been a protective one, the timber having been im- 
pregnated, before use, with a deterrent or a poison that would 
have penetrated to a considerable distance. Part of the failure 
that often attends the painting of the outside of an infested piece 
of furniture with some insecticide for remedial purposes is that 
the insecticide does not penetrate suflSciently far to reach the 
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grubs. Considerable protection is given to furniture just from 
the very fact that it is polished. Surfaces that are painted over 
and polished and without cracks are difficult, if not impossible, 
for the beetles to attack successfully. Itough backs or concealed 
portions serve as starting-off places for the beetles, and in time 
the whole piece of furniture succumbs to this flank attack. 
A large piece of furniture could be fumigated with sulphur 
dioxide (sulphur fumes bleach and ruin certain fabrics) or 
hydrocyanic acid gas (a very poisonous gas, therefore such 
fumigation should only be done by a thoroughly qualified person). 



Fig. 38 — P%tcc of Oah showinrj exit holes of Xestobiuin tes'»elatum 
Natural hize Prom nature. 


Paraffin is useful ; the holes (in a small piece of furniture) should 
be treated individually by means of a syringe with a very fine 
nozzle. Where the object allows, an excellent measure would 
be to steep it for some time in a bath of paraffin or in boiling 
water. If an infested piece of wood could be subjected to a 
temperature of 125° Fahr., the insects — adults, grubs, and pupae — 
would all be killed. In a report made some years ago I sug- 
gested the painting over the attacked wood with naphthalene 
780 grains, corrosive sublimate (a dangerous poison) 80 grains, 
methylated spirits 1§ pints; crevices especially should receive 
treatment. 
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Anobium PANlGhUM {Sifodrejpa panicea). 

This is a smaller Anobiid species, reddish-yellow in colour, with 
a close covering of hairs, some of which are long. This bettle is 
destructive to comestibles, flour, biscuits, coffee, beans, drugs of 
different kinds, spices, and also to leather; books, manuscripts, 
and pictures are also destroyed by it. Fig. 39 shows a dog- 
biscuit from which I reared the beetle. Lying on the biscuit 
there are also the flour beetle {Triholium\ the caterpillars of 
the Mediterranean Flour Moth, and the adult and grubs of the 



.J9. — Put I of Po<j in/isUd by Auobium pauiceum. 

L)ing on the bHciut aie othei insects found among biscuits. 

beetle Trofosites manritanica. The last-named beetle was feed- 
ing on the others. Fumigation with bisulphide of carbon would 
be the best treatment in such a case as this. 

The Ked or Yellow House Ant {Monomorium pharaonw). 

This cosmopolitan insect is common in many places in 
Britain, liecently specimens have been sent to me fiom 
Roxburghshire, Edinburgh, and Aberdeenshire, accompanied 
by complaints concerning their large numbers and the worry 
and trouble they were causing. One letter stated that, in 
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spite of every efifort to have the nuisance removed, the ants 
were as troublesome as ever. “We had the fireplace in our 
property removed, and a nest was discovered there and de- 
stroyed ; but on the fires being again put on, the ants at once 
reappeared. All kinds of insecticides have been used without 
avail. Three and a half cwt. of sulphur have been burned, the 
doors and windows being all papered up to prevent the fumes 
escaping. After fumigating on two separate occasions, the fires 
were again put on to see whether or not the insects were still 
there, and they have been gradually coming back again.” This 
disheartening letter is not exceptional. I have known these 
insects for more than twenty years in Edinburgh as invaders 
in places where comestibles are stored. In one such place 
where large quantities of fruit and confectionery and cakes are 
stored, a man is employed whose almost sole work is the de- 
struction of these ants. What makes the insects so difficult 
to fight is their enormous numbers, great power of multiplica- 
tion, and the making of their nests and founding their colonies 
in inaccessible places behind solid masonry and machinery 
where it is impossible to reach them. 

One can get a general idea of the position of nest or colony 
by following a procession of the workers — the larger males and 
females can also be seen at certain times — to the food material 
and back again. 

These ants feed greedily on all kinds of sweets, cakes, fruit, 
and fat, and they are also carnivorous. As regards their love 
of fat, one stone wall in a storeroom that I know is marked 
all over with burned areas ; in fighting the ants in this place 
small pieces of fat, lard, rancid butter, were periodically placed 
here and there over the wall ; the house ants swarmed to and 
over these, and a lit taper applied to the traps destroyed the 
ants in hundreds. 

I have seen these ants trapped in thousands by laying here 
and there food material of different kinds, but the process is 
extremely tedious, although it helps to keep down the number 
of the insects. Temporary stores of comestibles or articles for 
which protection is desired can be protected against the ants by 
surrounding the receptacles containing them with water, or, for 
example, by standing the legs of a table, on which the articles 
to be protected are placed, in vessels holding water. The only 
real annihilative measure is the destruction of the nests, and 
these are often practically impossible to reach without dis- 
mantling a great part of the building. It is almost useless 
labour to do this if the species is present in neighbouring places 
and these are allowed to remain untreated. 
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Daixying and Bacteriology to the West of Scotland Agricultural College. 

PABT I— BACTEBIOLOGY OF MILK. 

IvirodtLCtion. 

Evert one has heard of and knows something of bacteria, 
germs, or microbes; and every one is more or less familiar 
with some of the evidences of bacterial life around them, such 
as the decay or rotting of lifeless organic matter, the wasting 
or spoiling of anything which does not “ keep,** or the preval- 
ence and spread of infectious diseases. Every one at the present 
day knows that such phenomena are in some way connected 
with germ life. But it was only about seventy years ago that 
this was first suggested ; and for a long time after bacteria were 
commonly lookea upon, and we believe still are by many, as 
being wholly inimical to human life and prosperity, as some- 
thing to be avoided, and wherever possible stamped out. It 
was not till about twenty -five years ago that bacteria were first 
believed to have any essential part to play in agriculture and 
dairying. 

Agricultural and dairy bacteriology has practically all de- 
veloped within the last twenty years, most of it within a 
comparatively few years, and knowledge in this department 
of science is by no means yet complete. The teachings of the 
best authorities of the present day differ in many important 
points. 

Bacteriology is the science which deals with the “micro- 
organisms,** or organisms so small that they can be observed 
only by means of a powerful microscope. It includes not only 
bacteria, but also yeasts and moulds, all of which play an im- 
portant part in dairying. Of the various sciences which apply 
to the dairying industry, bacteriology undoubtedly has the 
most direct bearing on the subject. Milk and milk products 
are particularly susceptible to the influences of micro-organisms, 
and practically all the measures and precautions adopted by the 
modern dairyman or dairymaid in the handling of sweet milk 
and cream, or in the making of butter, cheese, or margarine, 
are based upon the known influence of micro-organisms on 
these commodities. The whole practice of modern dairying 
has been established upon bacteriology as a foundation, and 
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the successful dairyman and dair/maid are practical bad^ri* 
ologista As nearly all the changes that take place so readily 
in mUk and milk products are due to the presence and activity 
of micro-organisms, the importance to the dairyman or dairy- 
maid of some knowledge of the bacteriology of milk is evident 
Success in the handling or manufacture of dairy products implies 
success in controlling or regulating bacterial activity. 

Bacteria were first discovered by Leuwenhoek in 1675. By 
means of a crude microscope of his own cozxstruction, he ob- 
served tiny moving organisms in putrefying liquids and in 
saliva. He concluded naturally that these were minute 
animals, and they continued to be classed as animals until 
about the middle of the nineteenth century. It was only after 
improved microscopes had been introduced, and bacteria could 
be more distinctly observed, that they were proved by Cohn to 
be more like plants. 

The next great advance, perhaps the greatest in the history 
of bacteriology, was made by Pasteur in 1857. He originated 
methods of making pure cultures ” of bacteria. Until this 
could be done, the different species could not be isolated and 
studied separately, and little could be known of their indi- 
vidual characteristics. From this time onward a great deal 
was learned of the characters of different species of bacteria, 
and the effects they produce in different media and under 
different conditions, and also of the general functions of 
bacteria. It was found that many species were useful in 
certain circumstances, though harmful in others; that many 
species were absolutely essential to the growth end prosperity 
of plants and animals; and it was realised that bacteriology 
offered a wide field for study and research. 

Dr Lister in 1877 was the first to isolate a milk -souring 
organism, and Dr S torch of Copenhagen, in 1890, applied the 
principles of pure-culture fermentation to butter-making. He 
select^ a certain organism on account of its ability to produce 
a desirable souring or “ripening” in the cream and a good 
flavour in the butter, and introduced cultures of this germ 
into pasteurised sweet cream. This system has been widely 
adopted in all the principal dairying countries, and the result 
IS a marked improvement in the quality, and particularly in 
the uniformity, of the butter. Practically the same principle 
has been applied to cbeese^lfiaking with almost equally good 
results. 

Distribution of Bacteria. 

Before proceeding to consider the effects of micro-organisms 
in dakying, and the methods of controlling and regulating 
bacterial changes, it is necessary that we should deal briefly 
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with the nature and structure of bacteria, their natural distri- 
bution, and the conditions which favour or retard their growth. 
Otherwise, in the case of a large proportion of readers, the 
significance of much that should be included in this article 
would no d^ubt be lost. 

Bacteria are very widely distributed, probably more so than 
any other form of Ufa This is doubtless due in large measure 
to their very small size and their wide range of conditions for 
growth and multiplication. They abound almost everywhere 
around us, in earth, air, and water, and what they lack in size 
they make up in numbers. There may be hundreds of millions 
of them in one drop of milk or other fermenting Uquid. In- 
deed, it is easier to say where they are not than where they 
are likely to be found. There are no bacteria deep down in 
the earth, the depth varying according to the nature of the 
subsoil. At depths of over six feet there are in general very 
few to be found. The earth acts as a filter for bacteria. There 
are few or no bacteria in spring water, or in deep well water, 
or in artesian wells. In surface water they are abundant, 
and particularly in water from cultivated fields and inhabited 
places. 

In the air bacteria are numerous, though they cannot mul- 
tiply in the atmosphere ; they merely exist there. They are 
specially numerous in the air of cities and towns, in any 
building containing a number of animals, and in the atmos- 
phere in proximity to fermenting or decaying matter of any 
kind, especially where such has ^corne dry. There are fewer 
bacteria in the air over high hills or sparsely inhabited 
places. 

Speaking generally, there are no living bacteria in the healthy 
tissues of animals or plants. Such contain certain elements 
capable of combating invasion by germs and destroying the 
germs which enter. But the digestive and respiratory tracts 
of all animals teem with bacteria of many different kinds. The 
intestines of animals are a hotbed of fermentation, and fecal 
matter is extremely rich in bacteria. Bacteria from this source 
become disseminated widely into soil, sewage, water, cattle 
foods; and from these into meat, milk, &c. 

Bacteria find means of passing naturally from one habitat to 
another. They are in large numbers in all cultivated soils. In 
a sense we may look upon the soil as their headquarters or 
main sphere of activity. From there they pass in the various 
fodders and other foodstuffs into the digestive and alimenta^ 
tracts of animals, into dung, the air, milk, &c., and back again 
to the soil in animal excrement. One of the main reasons why 
farmyard manure is so essential to the maintenance of fertili^ 
of soils is on account of the micro-organisms it contains. 
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It may be that there is no such natural distinction as desir- 
able and undesirable bacteria ; all may be useful in their proper 
place. For example, many different species of indispensable 
soil bacteria are able to establish themselves and produce in* 
jurious fermentations in milk, butter, and cheese; and even 
bacterial disease may be caused merely by certain bacteria, 
otherwise useful, getting out of their proper sphere. 

Morphology. 

Probably the most striking characteristic of bacteria is their 
extraordinary minuteness. Bacteria are the smallest of all 
known forms of life. They can be observed only through a 
powerful microscope, preferably one magnifying by 800 or lOOO. 
One thousand millions of bacteria can often be found in a single 
drop of fermented milk or other liquid. Bacteria, like other 
organisms, vary widely in dimensions. Proper or improper 
nutriment has a marked effect on the size of bacteria of the 
same species. The average diameter of the bacterial cell is 
usually given as about the thirty thousandth part of an inch 
(TiroiTTr iDch). 

Most organisms are classified according to form or outline. 
Thus, we know our breeds of horses, cattle, and sheep iroui 
each other by external appearance. But in the case of such 
minute and simple structures as bacteria there is considerable 
difficulty, as they present comparatively little difference in 
external form. There are, however, three main types according 
to which bacteria are roughly classified : (1) spherical or ball* 
shaped; (2) elongated or rod^shaped; (3) spirally twisted or 
corkscrew-shaped. The spiral types are fairly common in soil 
but comparatively rare in milk. 

But when studying any particular fermentation it is neces- 
sary to know definitely to which particular species the causal 
germ belongs, and characteristics other than form have to be con- 
sidered, such as : (1) the manner in which the bacteria grow in 
cultures in different nutrient media; (2) the effects actually 
produced in the different media, or the effects produced upon 
certain animals. 

The extreme minuteness of bacteria, and the fact that they 
are practically colourless, make close study of their Structure 
difficult. The microscope reveals a unicellular or one-celled 
organism, consisting of a very delicate cell wall containing 
living matter or “protoplasm.” A germ may be described, 
therefore, as a tiny speck of living matter. Certain species, 
termed “ motile ” bacteria, have tiny hair-like structures on the 
wall of the cell. These are organs of locomotion, and by rapid 
vibration of these organs the germs are able to propel them- 
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selves through a liquid medium with a more or less rapid 
swimming motion. 

Most bacteria are individually colourless, but crowded to- 
gether in large numbers in cultures* they appear to be of a 
slightly whitish or yellowish tinge. A number of species, how- 
ever, are remarkable for the brilliant coloration of their 
cultures ; blue, different shades of red, yellow, orange, or violet. 
Some are brightly fluorescent. In most cases the colouring 
matter is a secretion or product of the germ. 


Biology. 

Another characteristic feature of bacteria is their power of 
rapid multiplication. There are two methods of reproduction 
among bacteria : (1) by simple division of the cell, or “ fission ” ; 
(2) by spore formation. The former is the method of increase 
or multiplication ; by the latter method one germ usually pro- 
duces only one spore and then dies off. The first method is 
characteristic of bacteria. The mother -^cell gradually increases 
in size as a result of growth, and ultimately divides into two 
smaller but equal-sized daughter-cells. These in turn grow 
to full size and divide. Thus, the “ old ” cell produces two 
“new” cells. Multiplication by this process means the dupli- 
cation of the individual. 

The rate of multiplication depends upon the conditions of 
growth, and more particularly upon food supply, moisture 
supply, and temperature. Under favourable conditions the 
cholera germ requires only twenty minutes from the time 
division takes place until the new cell in turn divides; Bs. 
siibtilis takes about thirty minutes; more often the time re- 
quired is about an hour. But even at the latter rate the 
increase is astounding. One germ may become in twenty-four 
hours the ancestor of over sixteen millions ; and if conditions 
continued favourable the progeny of one germ in five days 
could fill the entire ocean. But, fortunately, the external 
conditions do not remain favourable for long at a time. 

The ordinary bacterial cell cannot resist the injurious effects 
of unfavourable conditions, such as drought, famine, too high 
a temperature, &c., for any great length of time. Many species, 
however, are able to cope with unfavourable circumstances by 
assuming a form possessing great power of endurance termed 
a “spore.*' The bacterial spore is still smaller than the or- 
dinary bacterial cell, and has a much thicker cell wall, which 
gives it stronger resisting power. Sporulation is adopted by 
spore-forming organisms when the external conditions become 
unfavourable and threaten to exterminate the species. 

Not all bacteria have the power of forming spores. Spores 



158 


DAIRY BACTERIOLOGY. 


are still unknown in many of the pathogenic (disease - pro- 
ducing) bacteria, and also in lactic (milk - souring) bacteria. 
On the other hand, many of the species commonly found in 
milk form very resistant spores. Sporulation has a direct 
effect in sterilisation or disinfection, as sporing bacteria are 
much more difficult to exterminate in any medium. For 
example, the spores of Bs. mhtilis, a bitter - producing germ 
commonly found in numbers in milk, can withstand boiling 
in water for about three hours and still retain their power 
of germinating. 

Living, ripe spores are capable of germinating and producing 
new bacterial cells whenever they find themselves under suit- 
able conditions of growth, but they can remain in the resting 
stage for a very long time, some of them for years, and after- 
wards germinate. 

Like other organisms, bacteria require for their growth and 
wellbeing certain conditions. The chief of these conditions 
are — 

(1) A supply of suitable food. 

(2) Sufficient moisture. 

(3) The presence of some form of oxygen. 

(4) A favourable temperature. 

(5) The absence of inhibiting conditions, such as poison- 

ous substances, strong light, or excess of their own 
products. 

It is chiefly from a knowledge of the conditions governing 
bacterial growth that we are able to induce particular fermen- 
tations or inhibit them in any medium, in the laboratory, or 
in the dairy. 

Owing to the large number of difterent species, bacteria 
differ widely in their food requirements, but the majority of 
the germs of direct interest in dairying require food in the 
form of organic materials, albuminous and carbonaceous, such 
as meat, milk, vegetable matter, &c., and are thus dependent 
for their food upon the growth of higher plants or animals. 
Those which utilise only lifeless matter are known as sapro- 
phytes”; those which are able to derive their nourishment 
from living tissues of plants or animals are termed "parasites.” 
The saprophytes comprise by far the larger number of species. 
Those parasites which cause the various communicable diseases 
are known as " pathogenic ” bacteria. But between the groups 
there is no very sharp line of division. 

Bacteria, like ordinary plant cells, must imbibe their food in 
solution. The material, dissolved in water, passes through the 
porous cell wall. Growth is most rapid when the moisture con- 
tent is 90 to 95 per cent of the medium. Bacteria will hardly 
grow at all unless there is moisture present to the extent of 
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about 30 per ceut« They are capable of living in or on solid 
substances, but the food elements must be rendered soluble 
before they can be taken into the cell. Many species pro- 
duce and excrete from the cell digestive chemical substances 
termed “ enzymes,” which dissolve otherwise insoluble material. 
Growth is hindered if the nutrient liquid is too concentrated — 
as, for example, in syrups, jams, condensed milks, salt solutions, 
&c. Drying acts as a check to bacterial growth, and any food- 
stuff which can be dried can be preserved — such as dried fish, 
meats, fruits, milk, grain, fodder, &c. Butter and cheese are 
partially dried forms of milk. 

Drying does not necessarily kill the bacteria. Many may 
remain in the dry state for weeks, some for months, and a 
few even for years, and be capable of growing and multiplying 
as soon as they find sufl&cient moisture. Naturally, the sporing 
bacteria withstand drying much more successfully. Germs are 
readily transported from place to place in the dry state as 
dust ; on the other hand, bacteria do not readily rise from a wet 
surface. 

All living bacteria need oxygen, and bacteria may be divided 
into two classes with regard to their oxygen requirements. 
Some species grow best in the presence of air or free oxygen, 
and are termed aerobic ” bacteria. Some seem not to be able 
to grow successfully in the presence of air, and grow best when 
air is absent or when very little air is present ; they prefer to 
take the necessary oxygen from oxygen compounds ; these are 
termed ‘‘anaerobic” bacteria. Other species, again, can grow 
quite successfully either in the presence or absence of air. It 
is obvious, therefore, that the presence or absence of air in any 
medium may have a great influence in determining the natures 
of the fermentations which occur. For example, the conditions 
for bacterial growth at the centre of a large cheddar cheese, or 
at the bottom of a deep volume of milk, are very different from 
those on the surface of a small piece of butter. 

Growth of bacteria is very largely controlled by temperature. 
Growth can occur only within certain temperature limits, and 
there is for each species a certain temperature which is most 
favourable. The optimum temperature for any particular 
species is generally nearer the maximum than the minimum. 
For many common species the range of temperature from 
minimum to maximum is from 33® Fahr. to 50® Fahr. to be- 
tween 107® Fahr. and 112° Fahr., the optimum being from 77° 
Fahr. to 96° Fahr. Yet some species can grow successfully at 
comparatively low temperatures, such as a few degrees above 
freezing point. On the other hand, the bacteria which have 
adapted themselves to live chiefly in the intestines of animals 
grow most rapidly at about 104° Fahr. 
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Cooling to about 40° Fahr. generally prevents bacterial 
action, and at freezing temperature practically all bacterial 
growth ceases. Yet exposure to even very low temperatures 
does not as a rule kill bacteria, but merely produces a lethargic 
condition. 

Exposure to high temperature, on the other hand, destroys 
bacterial life — even the life of spores. The death point varies 
with — 

(1) The kind of heat : with dry heat a higher temperature is 

necessary. 

(2) The time of exposure: the longer the exposure to an 

injurious temperature, the lower is the temperature 

required. 

(3) With the species of bacteria: some species are much 

more resistant than others. 

Most growing cells are killed by exposure to a moist heat of 
140° Fahr. for ten minutes. The spores of bacteria, however, 
resist high temperatures for a considerable time ; but in general 
bacterial spores are destroyed by continuous boiling for from 
one to three hours, by exposure to steam under pressure at 
260° Fahr. for twenty minutes, or by a few minutes exposure 
to a dry heat of 300° Fahr. 

Acids or alkalies in the medium are repellent to the majority 
of bacteria. In general bacteria grow more rapidly in a medium 
which is practically neutral, or only slightly acid or slightly 
alkaline. But a few species grow freely in an acid medium — 
notably the lactic bacteria, the butyric bacteria, the acetic 
bacteria, and particularly the lacto-bacilli ; though even these 
organisms are checked entirely when the acidity reaches a 
certain point. Many bacteria secrete an alkaline substance 
and make the whole medium alkaline. 

Baeteiial growth is favoured by darkness, or weak daylight; 
but ordinary sunlight is injurious, and in time is fatal, to 
bacteria. Direct sunlight soon kills even the spores of 
bacteria. Sunlight is our most important and most widely 
acting disinfectant. 

The products of bacterial growth, when they accumulate in 
a medium, act as a deterrent. The first effect to be observed 
is a general weakness or debility of the organisms. If accumu- 
lation of products continues the bacteria gradually lose their 
fermentative power. For example, milk sours normally until 
the acidity reaches 0*9 or 1 per cent, at which point development 
of acidity is entirely suspended. Much of the trouble experi- 
enced with dairy “ starters ” may be traced to the effect of high 
acidity on the starter organism. 

Many chemical substances have an inhibiting, and many a 
toxical or poisonous effect on bacteria. Those which are strong 
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enough to kill bacteria and bacterial spores are termed dis- 
infectants ” or “ germicides,” while those which are weaker in 
action and merely prevent growth are known as “ antiseptics ” 
Some substances which are not poisonous have a retarding 
effect on bacteria, such as common salt, chloride of potash, 
sugar, &c. The effect of such substances is chiefly physical ; 
they merely interfere with the feeding processes. 

Bacteria produce characteristic products and chemical changes 
in the medium in which they grow. This phenomenon is 
termed “fermentation.” Fermentation acconipanied by pro- 
duction of foul-smelling or putrid gases is termed “ putrefac- 
tion.” The ferment or active principle is a peculiar chemical 
substance termed an “ enzyme,” and is produced by the germ. 
Each different species of bacteria produces its own peculiai 
effects by means of its own enzyme or enzymes. Thus, the 
lactic bacteria in milk produce lactic acid, while putrefactive 
bacteria produce putrid-flavouring substances. Certain of the 
putrefactive germs also produce “ptomaines ” or “ toxins,” which 
are dangerous poisons. 

All fermentations result in heat being generated. In most 
instances the heat produced is not great, but under certain 
conditions some organisms liberate a large amount ot luat, and 
a considerable increase of temperature takes place, — for ex- 
ample, in dung-heaps and in damp grain or hay. 


Milk as a Medium for Bacteria, 

In many respects milk is a highly suitable medium for many 
species of bacteria and other micro-organisms, and therefore 
sweet milk is a veiy perishable commodity. Let us consider 
in this connection the different constituents of milk in detail. 
Only a very few species are able to ferment the milk fat ; the 
fat is the best-keeping part of milk. Milk caseine can be 
utilised only by a protein digesting or “ liquefying ” species. 
The albumen in milk is already in solution, and is a readily 
available form of protein food for almost all species of bacteria, 
and the presence of albumen in milk has a most impoitant 
effect in promoting fermentations. Sugar in milk is also in 
solution, and is admirably adapted for bacterial energy. The 
milk salts are eminently suited to the needs of practically all 
kinds of micro-organisms. Free oxygen or air is present in 
milk as a rule only in small quantity ; but the amount near 
the surface is sufficient for the needs of aerobic bacteria, while 
anaerobic bacteria are able to flourish deeper down in the milk. 
The cheipical reaction of fresh milk being very faintly acid is 
very suitable for most bacteria, but it is particularly favourable 
to the lactic species. All the nutritive substances in milk are 
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diluted with a proportion of water suitable for bacterial 
growth. The temperature of newly-drawn milk is also con- 
ducive to the rapid growth of germs. Thus, freshly-drawn 
milk would appear to be in many respects an almost ideal 
medium for micro-organisms. 

The only serious drawback from the bacterial point of view 
is the bactericidal property inherent in milk newly drawn from 
the healthy udder. Practically no increase takes place in the 
number of bacteria, even at suitable temperatures, for several 
hours after it is drawn — for from six to nine hours on the 
average — but the period varies with the individual cow and 
with other conditions. If the milk is cooled immediately to 
about 54® Fahr. or lower, the period during which no increase in 
bacteria takes place may extend to thirty or forty hours. But 
as soon as the germicidal property is lost rapid multiplication 
occurs. 

This bactericidal property has been found to be due to the 
presence, in all normal healthful milk, of living ‘‘leucocytes*' 
or white corpuscles from the blood of the cow. The leucocytes 
are passed into the milk in large numbers, and retain their 
vitality for the time stated. Their function in milk is the same 
as in blood — namely, to attack and destroy germs gaining access, 
and to serve as a natural provision for the maintenance of the 
purity of the milk for a given time. In milk from a diseased 
udder more than the normal number of leucocytes are to be 
found. But in this case the leucocytes have mostly already 
lost their germicidal powers in vain attacks on the germs in the 
udder. After the bactericidal phase, growth of the different 
species present is not uniform. Certain species find the condi- 
tions more suitable and develop more vigorously. This is 
normally the case with the lactic bacteria producing lactic acid. 
By increasing the acidity of the milk they gain a further 
advantage, until ultimately they approximate to over 95 per 
cent of the total bacteria present. Before this stage is reached 
the milk is sour and “ loppered ” or curdled. 

It should be clearly understood that lactic fermentation in 
milk is by no means inimical to health, but beneficial ; while 
practically all other bacterial fermentations, including putre- 
factive changes, are distinctly injurious. The souring of milk 
is not the first step in its decomposition, as is commonly sup- 
posed, but has the opposite effect of postponing decomposition. 
In ordinarily clean, healthful milk, in addition to the leucocyte, 
the lactic germ acts as a natural hygienic agent and makes its 
influence felt when most required — that is, after the vitality 
of the leucocyte has diminished. It not infrequently happens, 
however, in the case of dirty, insanitary milk, that other than 
lactic* bacteria gain the ascendancy and set up injurious fermen- 
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tations in the milk, giving to it undesirable qualities and 
producing one or other of the various “ milk faults.” 

Bacteria commonly fownd in Milh 

In the space at our disposal under this heading we can only 
describe briefly a few of the more common species of bacteria 
in each of the principal groups, indicating the main character- 
istics of each, the effects produced, and the usual sources of 
infection. The more important species of bacteria found in 
milk are comprised in the following four groups; — 

(1) Putrefactive Bacteria. 

(2) Lactic Bacteria. 

(3) Butyric Bacteria. 

(4) Pathogenic or Disease-producing Bacteria. 


Pvirefactive Bacteria. 

A large number of different species of bacteria produce 
putrefactive fermentations in dead bodies of plants and ani- 
mals, and in other organic substances, and break down the 
compounds of which these are composed into simpler sub- 
stances, some of which have a putrid or most offensive odour. 
Putrefactive bacteria are of great value in agriculture. The 
constituents of manurial ingredients in soils are split up 
by these organisms, and rendered available for the use of 
growing plants. Though useful in soil, these germs are very 
undesirable in milk and milk products, and are responsible for 
most of the defects in dairy produce of inferior quality. 

Though a large number of different species of putrefactive 
bacteria can be isolated, most of the ordinary putrefactive 
changes are due to a relatively small number of species. 
The chief of these are — 

1. Bacterium vulgare {Proteus vulgaris). 

This germ is usually to be found in considerable numbers in 
samples of ordinary milk. It is a common inhabitant of the 
intestines of man and of animals, and abounds also on putrid 
flesh and in water contaminated with decomposing organic 
matter, and it widely distributed in the atmosphere. It is 
very variable in form, but is usually a slender, rod-shaped 
germ, actively motile, non-sporing, and aerobic. It grows most 
rapidly at about 60® Fahr., or ordinary air temperature. It assists 
in putrefaction generally. Milk is first rendered alkaline, then 
coagulated very slowly, and the curd is subsequently dissolved. 
It has the property of liquefying proteins, such as milk caseine. 
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with the production of a disagreeable or bitter flavour and 
odour. 

2. BacteHum coli. 

This germ is also a common inhabitant of the intestines of 
animals, birds, and fishes, and is present in large numbers in 
excreta, sewage, and contaminated well or river water, and on 
decaying flesh ; it is also widely scattered in the atmosphere. 
It is one of the most widely distributed of all germs. It is 
present in practically all samples of ordinary milk in smaller 
or larger numbers, according to the degree of contamination. 
It is a common cause of faulty flavour and gasiness in milk, 
cream, butter, curd, and cheese. 

It is a short, stumpy germ, motile when young, non-sporing, 
aerobic, and grows best at blood temperature (104® Fahr.) ; unlike 
Bacterium vulgare, it does not liquefy or dissolve protein. Milk 
is first rendered acid and in time coagulated, the curd contain- 
ing much gas. 

3. Bacterium lactis aerogenes. 

This germ is usually associated with Bacterium coli in the 
alimentary tract of animals. It is found throughout the in- 
testinal tract and in the stomach, while Bacterium coli is 
confined chiefly to the large intestines. The germ is very 
widely distributed, being disseminated chiefly from animal 
excrements. It is commonly found in impure water and in 
milk and milk products. Like Bacterium coli, it frequently 
produces gas and objectionable flavours in milk, cream, curd, 
and cheese. 

This germ is very similar in many respects to Bacterium 
coli, but it is never motile, and it produces more acid in milk, 
and coagulates the milk sooner than the latter, while the gas 
bubbles produced are smaller and more numerous. It is also 
a blood-temperature germ. 

4. Bacterium cloacce. 

This is another germ of the coli type, .common in the 
intestinal tract and in sewage, contaminated water, and dirty 
milk. In its general characters and its relation to dairying it 
closely resembles Bacterium coli, but unlike the latter, it slowly 
liquefies curd and other proteins. 

5. Bacterium ftwrescem liquefaciens. 

This is one of the most common of all germs in soil, sewage, 
contaminated water, air, &c., and it is ordinarily present also 
in milk and other foodstuffs, and assists in putrefaction gener- 
ally. It is a rod-shaped germ of ordinary size, motile, non- 
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sporing, and markedly aerobic. It grows well at ordinal y air- 
temperatures (about 60® Fahr.). It rapidly liquefies curd and 
other proteins, and produces putrefactive changes, usually ac- 
companied by fluorescence. Milk is gradually changed until 
it turns to a yellowish-green alkaline liquid, with a disagree- 
able flavour and odour. 

6. Ba^iterium pyocarieum. 

This germ is a pathogenic modification of Bacterium fluor- 
escens liquefaciens. It is a pus-producing organism commonly 
associated with septic sores or wounds which do not heal satis- 
factorily. It is frequently present in considerable numbers in 
milk from weeded udders. 

7. Bacterium jluorescens non-liq%befaciens. 

This germ may be readily isolated from all putrefying sub- 
stances, and from all samples of ordinary market milk. It 
^resembles Bacterium fluorescens liquefaciens in its characters 
and in its effects upon milk, but it liquefies caseine only veiy 
slightly. 

8. Bacillus prodigiosus. 

This germ is a common inhabitant of juitiefying flesh, and 
is widely distributed in an and water, and in milk and other 
foods. It sometimes ck‘velop3 red, blood -like spots on food- 
stuffs such as stale biead, jiotatoes, milk, &c. It is a rod- 
shaped germ in liquid but is usually spherical on solid 

media. It is sometimes motile; it is aerobic, and has the 
power of liquefying proteins. It differs from all the germs 
already described m that it forms resistant spores. It may 
produce red spots on the surface of milk allowed to remain 
at rest, and in time it slowly coagulates the milk and dissolves 
the curd, with the production of a yellowish colour and a dis- 
agreeable flavour. It frequently produces reddish coloration 
and disagreeable flavours in butter and cheese. 

9. Micrococcus pyogenes {Staphylococcus pyogenes aureus). 

This is also a putrefactive germ, and it is of special im- 
portance as a cause of several inflammatory or suppurative 
diseases in man and animals. It is one of the germs associated 
with garget or "weed” in cows' udders, and it is usually 
present in dangerous numbers in milk from cows suffering 
from this disease. The germ is of ordinary size, spherical, 
non-motile, and non-sporing. It is able to thrive either with 
or without air, and at either ordinary air-temperature or blood- 
temperature. It acidifies milk and liquefies caseine, imparting 
a yellowish colour and a disagreeable flavour to the liquid. 
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10. Streptococcus pyogenes. 

This germ is also a cause of inflammation and pus-formation, 
and abounds in milk from weeded udders. The germs are 
spherical, and appear in characteristic long chains, the pres- 
ence of which in milk is a strong indication of contamination 
from weeded udders. Milk containing large numbers of this 
germ, as of M. pyogenes and Bact. pyocaneum, must be con- 
sidered as distinctly dangerous. Such milk may cause inflam- 
matory troubles in the throat, stomach, or bowels. In most 
respects the germ is similar to M. pyogenes, but it grows only 
slowly at air-temperature, is non-liquefying, and it acidifies 
and coagulates milk much more rapidly than M. pyogenes. 

11. Bacillus subtilis (Hay Bacillus.) 

This is more particularly a germ of the soil. It is common 
in all decaying, organic matter, in soil, air, and in practically 
all samples of milk and other dairy products. It is present 
in relatively large numbers in hay and fodders generally. It 
is a rather large, stout, red-shaped germ with rounded ends; 
motile, and markedly aerobic. It grows best at air or soil 
temperature. It is noteworthy on account of its very resistant 
spores, and for its strong liquefying powers, 

Bs. subtilis and other germs resembling it cause a great deal 
oi trouble in milk and m the making of butter and cheese. 
They secrete strongly alkaline substances which interfere with 
normal lactic acid development, and liquefy the casein e, pro- 
ducing bitter flavours. Pasteurising the milk destroys the 
bacterial cells, but not the spores of this type. 

12. Bacillus mcseujteriius vuJgatus (Potato Bacillus). 

This is also a common soil germ, and is generally found in 
relatively large numbers on potatoes. It is widely scattered 
m the atmosphere, and is usually present in milk. It is a 
shorter and smaller germ than the Hay Bacillus, but is 
similar to the latter in many respects. It also produces very 
resistant spores. It has practically the same effects upon milk 
and its products as Bs. subtilis. 

13. Bacillus putrificus. 

The putrefying organisms already described are more or less 
aerobic germs, but the most foul-smelling substances are pro- 
duced by anaerobic putrefactive bacteria. The chief of these is 
Bacillus putrificus. It is found in large numbers in fermenting 
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duQg-heaps, and in considerable numbers in sewage and in the 
soil, and is usually present also in milk and other dairy products. 
It is a long, rod-shaped germ, motile, and anaerobic, and forms 
very resistant spores which arise near one end of the cell, 
causing the whole cell to assume a characteristic drumstick 
shape. Milk under anaerobic conditions is changed into a very 
foul-smelling liquid from which offensive gases are liberated. 


Ladic Acid Bcusteria. 

The fermentative changes which normally occur in samples 
of ordinary milk have already been described. Speaking 
generally, it may be said that there is for a time a close 
struggle for supremacy between the putrefactive bacteria and 
the lactic bacteria, with the result generally in favour of the 
lactic bacteria, owing to the pull the latter have in their 
favour in being able to produce lactic acid which is injurious 
to most of the putrefactive group. 

In lactic acid fermentation it is chiefly the milk sugar which 
undergoes conversion, the chief product being lactic acid, al- 
though other products are formed in small quantity. Acidity 
begins to be evident to the taste when about 0’3 per cent of 
lactic acid is present; curdling appears when about 0'6 per 
cent has been reached, and the curd becomes more solid with 
increasing acidity. In pure lactic fermentation the curd formed 
is not liquefied. Generally growth of the bacteria and pro- 
duction of lactic acid cease at about 0'9 per cent or 1 per cent 
acidity, but the maximum amount of acid developed varies 
considerably with different lactic organisms. Acid production 
proceeds unchecked where the acidity is neutralised by calcium 
carbonate. Cream does not develop so much acidity as milk, 
as a larger proportion of the volume is fat, and acidity is in 
the serum. For the same reason rich cream develops less 
acidity than poor cream. 

Over a hundred so-called species of lactic acid producing 
bacteria have been described ; but many of these are closely 
related forms of the same organism, and the number of dis- 
tinct species is small. Most of the forms in milk are either 
spherical or very short rods, and all are non -motile, non- 
sporing, and non-liquefying. Some grow well in air, but the 
majority are facultative anaerobes — that is, they are able to 
grow in air, but grow most rapidly where air is almost en- 
tirely excluded. The following four groups are recognised: 
(1) Streptococcus lactis ; (2) Bacterium acidi lactici ; (3) 
Bacterium Cancasicum; (4) Micrococcus lactici acidi. 
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Group 1. 

Streptococcus Idctxcus, 

This is the typical bacterium of the group, and the most 
common of all lactic organisms. It is a widely distributed 
germ, and most of the souring of milk is due to it. It is 
the same organism as Bacterium lactis, Bacterium Guntheri, 
Bacterium lactis acidi, and Lactococcus lactis. It is of a 
slightly oval form, and occurs mostly in pairs or short chains 
of four or five cells. It is non-motile, non-sporing, and practi- 
cally anaerobic. It grows more rapidly below the surface, and 
at temperatures from 85° to 95° Fahr. In milk it produces 
acidity and curdling in six or eight hours, the curd being dense 
and uniform, without gas, liquefaction, or separation of whey. 
The acid milk has a pure, agreeable flavour and occasionally 
a fine aroma. Strains of Streptococcus lacticus are the most 
useful of all lactic bacteria for dairying purposes, and the 
majority of starters are more or less pure cultures of this 
organism. 

The Streptococcus lacticus species is at first in the minority 
in milk; it is outnumbered by the putrefactive bacteria. The 
germs are capable, however, of rapid growth in milk, and by 
producing lactic acid they tend to keep the putrefactive 
organisms in check. 

Many investigations have been made with a view to finding 
out the chief source of the organisms — whether it is the 
leaves of plants, fodder, the soil, the cow, dairy utensils, or 
the interior of the udder. Lately it has been found that the 
mouth of the cow is their piincipal habitat. Inoculations from 
this souice give the thickest growths in cultures. The stalls 
and any surfaces within leach of the cows' mouths become well 
stocked with these organisms, and the germs are alwa}s present 
where milking is carried on, and find their way into the milk in 
greater or smaller numbers. 

The germs isolated from fresh milk generally produce lactic 
acid feebly at first, but their acid-producing power is increased 
when they are cultivated in milk for some time. 

Group 2. 

Bacterium acidi lactici. 

The typical germ of this group is also widely distributed in 
milk, but rarely in any abundance. Its development would 
seem to be checked by that of the Streptococcus lacticus type. 
It differs from the latter in that it grows on or near the surface 
aerobically, and cannot ferment milk without producing a 
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considerable amount of gas and a disagreeable flavour and 
odour. Many of the troubles in dairying are traceable to 
organisms of this type. 


Gkoup 3. 

Bacterivm Caucasicim, 

The organisms in this group are in the shape of compara- 
tively large, long rods. They grow more as anaerobes, and 
produce in milk a much higher degree of acidity than the 
ordinary lactic organisms, and require a much higher tempera- 
ture for growth. Probably all the “lactobacilli” should be 
included in this group. 

Bs. Bulgaricus (or Bs. Caucasicus) may be taken as the 
typical organism of the group. It is one of the active agents 
of ‘‘kephir grains.” An increased interest has attached to this 
germ within the last few years since Metchnikofif recommended 
fermented milk of this nature as a common article of diet. 
This germ or allied forms has been found to be the chief active 
principle in such fermented milks as kephir, yoghurt, leben, 
mazun, gioddu, and kumiss. The organism can maintain itself 
under conditions present in the human intestines, and is be- 
lieved to have a beneficial influence there in controlling inju- 
rious fermentations, just as the more common Streptococcus 
lacticus has in milk. The organism is now supplied commer- 
cially in different forms, as in milk, tablets, sweets, and prepared 
cheeses. 

The germ is much larger and longer than the ordinary milk- 
souring germ. It occurs either singly or in chains. It 
grows in milk very slowly at ordinary temperatures, but 
vigorously at 100® Fahr. to 104® Fahr. It is capable of pro- 
ducing a much higher degree of acidity than the ordinary 
lactic bacteria, in some cases as high as 3 per cent. In other 
respects it resembles the ordinary lactic species. 

The germs were formerly believed to be confined to the 
fermented milks of Eastern countries, but this was owing to 
the difficulty of isolating them. It has been found that they 
are widely distributed in this country in animal excrements, 
cattle foods, saliva, milk, butter, cheese, and soil, and that 
they are present in limited numbers in practically all samples 
of ordinary milk. The chief source of these germs is the intes- 
tines of animals consuming milk. 

Milk is rendered acid and coagulated in from eight to eighteen 
hours at 104® Fahr., and a high d^ree of acidity may be reached. 
The curd is firm and close, without gas or liquefaction. The 
germs are used in starters in the making of Swiss Emmental 
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cheese, and they have also been used in Cheddar cheese-making 
with good results. Their ability to check putrefactive germs 
makes them specially useful as a starter. This starter must 
be cultivated at about 104° Fahr., otherwise it soon deteriorates 
into ordinary sour milk. 


Group 4. 

Micrococcus Imtis acidi. 

This group is of less practical importance. The typical 
organism is a small spherical germ occurring singly or in pairs, 
never in chains. It grows slowly in milk, but can grow at 
comparatively low temperatures, and produces bitterness in milk, 
cream, butter, or cheese. It is often a cause of trouble in 
refrigerated milk which has to be stored for some time. 


Butyric Acid Fermentation^ 

Butyric acid is readily recognised by its rancid-butter flavour 
and odour. It is frequently found in old sour milk or cream, 
inferior butter, and in inferior old cheese. Eancidity in butter, 
however, is not due to the presence of butyric ferments alone, 
but to a series of complex changes. Butyric acid fermentation 
often follows lactic acid fermentation in dairy products for 
several reasons : (1) the butyric bacteria are anaerobic, and the 
lactic bacteria remove all air from the milk ; (2) the butyric 
bacteria thrive in a strongly acid medium ; (3) the lactic acid 
is useful to the butyric bacteria, which convert it into butyric 
acid. 

The butyric germs are mostly comparatively large anaerobic 
bacteria, which form resistant spores. The spore appears in 
the middle of the red-shaped cell, and ultimately bulges out 
the cell into the shape of a spindle. There are two main 
types : — 


1. Motile Non- Liquefying Oranulobadllus Saccharohutyricus, 

This is a motile germ. It grows best under strict anaerobic 
conditions at 95° Fahr, In milk, butyric acid is produced 
from the milk sugar, and curd full of gas bubbles is formed, 
but the curd is not liquefied. The germ is widely distributed 
in water, soils, and cattle foods, and is usually present in limited 
numbers in fresh milk. Milk kept for some time in an acid 
condition may contain large numbers of this germ. 
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2. Non-Motile Qmnvlohmillus SaocTmYohityrimz. 

This species is more common in milk, and is also found in 
water, soils, and in cattle food. It is similar in most respects 
to the former type, but is non-motile and has the power of 
liquefying proteins. There are two varieties : (1) a long cylin- 
drical form with rounded ends, often in chains of from three 
to six cells ; (2) a smaller and shorter form, rarely in chains. 

Butyric acid fermentation proper in milk is a conversion of 
lactic acid to butyric acid by the two last-mentioned species, or 
similar types of organisms, growing under anaerobic conditions. 
But butyric acid is also produced from the proteins of milk in 
aerobic fermentations by several species of putrefactive bacteria. 


Pathogenic Bacteria in Milk, 

It has frequently been proved with regard to a number of 
infectious diseases of man that milk may be the means of 
spreading the germs of the diseases. Several of the pathogenic 
germs, unfortunately, are able to maintain themselves in milk, 
and some are able even to multiply rapidly in it. The latter 
naturally are much the more dangerous. For our purpose we 
may arrange pathogenic bacteria into two classes : (1) Meeting 
man and animals; (2) causing diseases in man only. The 
former class includes the germs of tuberculosis, foot-and-mouth 
disease, anthrax, garget (or weed in the udder or inflammation), 
enteritis. The latter includes the germs of scarlet fever, 
diphtheria, typhoid or enteric fever. There is no space in the 
present article for more than general remarks on the organisms 
causing the more prevalent of these diseases, and the observa- 
tions are made more from the dairying point of view than from 
that of the pathologist. 


Tubermdom, 

The prevalence of this disease among dairy cows is certainly 
high and worthy of serious consideration, but we do not hold 
the alarmist views of some of our medical pathologists. Dif- 
ferent authorities give diflerent figures, but it is generally 
believed that at least from 30 per cent to 60 per cent of our 
dairy cows react to the “ tuberculin test,” and are therefore in 
some degree affected. The disease is spread in the excretions 
and discharges of affected animals. The germs are coughed up 
from the lungs, and get into the surrounding atmosphere as 
dust, or they are passed into the faeces, urine, or milk. The 
disease spreads much more rapidly in dark, badly-ventilated, 



172 


DAIRY BACTERIOLOGY. 


hot, dirty byres, and where there is overcrowding of the 
animals. Feeding calves on infected milk is another method 
of spreading the disease. 

It is generally admitted that the same species of germ is the 
cause of the disease in animals and man, though the variety may 
be different. The germ from the bovine source is thicker, 
shorter, and less curved than that from the human. It would 
appear that the bacillus from the human source can make little 
headway in the animal, but that the disease is more communi- 
cable from the animal to man. 

The disease may attack any organ of the body, even the 
bones, but more commonly it is the lungs which are affected, 
and there is a gradual or rapid wasting away. The causal 
germ, Bs. tuberculosis, is of variable form, usually rod-shaped, 
sometimes curved, non-motile, and fortunately non-sporing. It 
grows most rapidly at a temperature of 104° Fahr., and is killed 
by exposure to moist heat of 140° Fahr. for twenty minutes. 
Direct sunlight kills it in a comparatively short time ; diffused 
daylight more slowly. It is destroyed in a 5 per cent solution 
of carbolic acid in from half to one minute, and in 
mercuric chloride in ten minutes. Fortunately, Bs. tuberculosis 
grows very slowly, or not at all, in milk, A suitable medium 
for its cultivation is flesh bouillon containing 5 per cent to 
6 per cent glycerine. Comparatively highly-infected milk is 
undoubtedly dangerous for invalids and young children. Where 
the disease is observable in the udder the milk is invariably 
appreciably infected ; in the earlier stages of the disease, when 
it can be detected only by the tuberculin test, the milk is 
generally unaffected. But between these extremes there is 
nothing definite. Tubercules may exist in the udder for a 
long time unnoticed, or the milk may pass from the non- 
infected to the infected stage unobserved. It may be taken 
for granted that the milk is unsafe in the untreated state 
where tubercules exist in the udder, or where the cow is far 
gone from the disease in the lungs and is visibly pining or 
wasting. In the latter case, though the milk may be sound 
when secreted in the udder, it is moie than likely to be 
infected before it leaves the cow. 

On the other hand, a “ reacting ” cow may never suffer at all 
in health from the disease, and may continue to give healthful 
milk and plenty of it until she falls a victim to old age. There 
is good reason to believe that the cow of healthy appearance 
and apparently sound constitution which reacts slightly to the 
tuberculin test may be a more natural sort of co^, and a more 
profitable cow for practical dairying purposes, than one which 
is entirely free from tubercules. The conditions under which 
the animals are housed, and the general treatment of the herd, 
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have probably far more to do with the progress of the disease 
in a herd than the degree of infection. 

With regard to preventive measures, the tuberculin test may 
be applied to the whole herd of cows, and the reacting animals 
isolated from the non-reacting, housed in separate byres, and 
grazed on different pastures. The worst of the affected cows 
might be slaughtered as soon as practicable. The disease is 
not strictly hereditary ; only a predisposition to it is hereditary. 
Therefore calves may be kept from healthy reacting cows if 
they are isolated from the dams and reared on non-infected 
milk. But it is most important to see that all byres are well 
lighted, thoroughly well ventilated, and regularly cleaned and 
disinfected. After all, sunlight, fresh air, liberal feeding, and 
cleanliness are the best antidotes to tuberculosis. 

The danger from infected milk is not so great as is com- 
monly supposed. The disease is transmitted to persons con- 
suming the milk only where the germs are present in very 
large numbers; even badly-infected milk from a tuberculous 
udder is innocuous when diluted with forty or more times its 
volume of sound milk. The germs are markedly parasitic, 
and, as already indicated, they are hardly able to grow at all 
in milk, even when the milk is kept at blood heat, which it 
rarely is. In the case of butter and cheese, the mixing of the 
milk dilutes the germs, and the treatment during manufacture 
tends to diminish the number. But all milk suspected of 
being appreciably infected with Bs. tuberculosis should be 
pasteurised at not less than 166 Fahr., whether to be sold as 
sweet milk or used in the making of butter or cheese. 


Mammitis, Garget or ‘‘ Weed in Udder, 

This is an inflammatory or catarrhal disease affecting a 
quarter or quarters of the udder. The germs attack the 
mucous membrane lining the ducts of the udder, and there 
is a shedding of the cells of the membrane and of large 
numbers of leucocytes. The function of the leucocytes is to 
attack the microbes, but in this case they are not able to 
destroy them all, and they themselves are cast out in large 
numbers along with the germs in the secretion from the 
affected quarter. 

The causal germs are of the Streptococcus pyogenes and the 
Micrococcus pyogenes types, and are practically indistinguish- 
able from the germs of such diseases as septicssmia or ery- 
sipelas in man, strangles in hojses, and ordinary abscesses in 
man and animals. Infected milk may be iMdily detected in 
the laboratory by sitflple microscopic and cultural tests. There 
are three forms of the disease in cattle — acute, sub-acute, and 
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chronic. In the former, the first symptoms are a diminution 
of the milk yield, acidity in the milk, and a tendency for the 
milk to become rapidly coagulated. There is usually also a 
swelling of the lining of the teat duct and of the floor of the 
quarter, and there may be also a swelling or hardness of the 
affected quarter. The general health of the animal is seldom 
much affected unless there are other complications. In the 
early stage the milk contains none of the germs, but it gradu- 
ally becomes viscous, thick, and yellowish, and more of the. 
nature of pus ; later it assumes a dirty brownish tint. Under 
the microscope the deposit from the milk is seen to consist of 
masses of pus cells and leucocytes mixed with micrococci 
and chains of streptococci. Gradually the secretion from the 
affected quarter diminishes to a small quantity of dirty purulent 
matter, and the quarter is rendered for the time being useless. 

The sub-acute form is more troublesome than the acute, as it 
is more difficult to detect. The milk is so slightly altered in 
appearance that it may escape detection till too late, and the 
trouble may result in a ‘"blind” quarter in the following 
season. The effects are confined mainly to the teat and the 
floor of the quarter. The only alteration observed is a thick- 
ening of the lining of the teat duct and a cordy feeling in the 
teat. The first-drawn milk, however, is generally yellowish, 
curdy, and purulent, and is sufficient to contaminate the hands 
of the milker and the whole of the milk. 

The chronic form usually follows the latter. In this case 
there may be only one or two hard nodules or “peas” in 
the teat. The cow may have milked quite well last season, 
and have calved with a “ blind” quarter. The regular milking 
kept the teat duct open, but during the dry period granular 
tissue has formed. These nodules or “ peas ” are suppurating 
centres which constantly discharge large numbers of the germs 
and spread disease. 

The disease does not receive the attention it deserves. It is 
widespread in dairy herds, and is distinctly infectious. It 
causes great loss to dairy farmers. The disease not only 
decreases the productiveness and value of the cow, but renders 
the milk obtained of less value. The infected milk is pre- 
judicial to health, and is particularly unsuitable for cheese- 
making until it has been pasteurised. Greater efforts should 
be made to identify the affected cows. Suspected udders and 
teats should be carefully examined, and in particular close 
attention should be given to the very first-drawn milk of each 
teat. A simple bacteriological examination serves to identify 
the affected samples. The milk of affected cows should be 
collected separately and scalded to 160 ®*Fahr. before being 
mixed with the sound milk. 
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Afifected cows should be isolated wherever possible, and 
milked by a different peiBon, and the hands of the milker 
should be thoroughly washed in running water before milking 
each cow. Great care should be taken to prevent infected 
milk getting on to the beds where unaffected cows are lying. 
Bacteriological treatment of afifected udders is hardly prac- 
ticable, but syringing the interior of the quarter with 5 oz. of 
4 per cent boracic acid solution is recommended. 

Typhoid or Enteric Fever. 

As far as the milk supply is concerned this is the most 
dangerous of the infectious diseases affecting the human sub- 
ject. Infected milk has been proved in many cases to have 
been the means of spreading the disease. In a number of 
instances an outbreak of enteric fever has been traced along 
the route of one milk-cart. The causal germ, Bs. typhosus, can 
thrive and multiply in milk, so that a slight initial infection 
of the milk may render it dangerous. This germ closely 
resembles Bacterium coli. It is checked considerably by the 
growth of lactic bacteria, and is killed by about 0*5 per cent 
lactic acidity. It grows more vigorously in milk which has 
been pasteurised or sterilised, and every care should be observed 
in dealing with such milk to keep it free from infection. 

Infection of the milk by Bs. typhosus in many instances 
arises from insanitary drains or water contaminated from 
sewers. Infection may also be caused by some one acting in 
the dual capacity of dairy attendant and nurse to an infected 
person. In several cases reported it was found that a dairy- 
man or dairymaid who had apparently completely recovered 
from the disease continued to discharge the germs. 

Control of Bacterial Growth in Milk. 

Milk when secreted in a healthy udder is perfectly free from 
bacteria. It is possible even to extract milk from the udder 
under completely sterile conditions, so that it will be germ- 
free and keep perfectly fresh for an indefinite period. But 
this very rarely can be accomplished. In ordinary practice 
by the time the milk is removed from the byre it contains 
la rge numbers of bacteria. 

While the purity or cleanliness of milk may be more cor- 
rectly judged by a determination of the different species of 
bacteria in it, and the relative number of each species, the 
total number present per cubic centimetre is a good indication 
of its freshness or keeping quality. Milk newly drawn from 
the healthy udder under ordinarily good conditions of clean- 
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liness should not contain more than 1000 bacteria per c.c. 
The following bacterial standards might be adopted: — 


Newly-drawn milk 
Good sweet milk 
Fairly good milk 
Unsatisfactory milk 
Very bad milk . 


not more than 1000 per ac. 

II II . II 15,000 II II 

II It It 50,000 II II 

from 50,000 to 100,000 per c.c. 
over 100,000 per c.c. 


There are two distinct methods of controlling bacterial 
growth in milk: (1) by taking precautions to keep the milk 
as free as possible from bacteria ; (2) by treating the milk so 
as to retard the growth of bacteria already present The main 
sources of bacterial contamination of milk are (1) the utensils ; 
(2) the cow ; (3) the atmospheric surroundings ; (4) the milker. 

Utensils here include those used during milking and after- 
wards. Only the most suitable utensils should be used for 
milk. The best are made of pressed steel well tinned, and 
as far as possible made of one piece of steel, or jointless. 
Unsuitable utensils would include wooden vessels, rusty 
utensils of all kinds, badly jointed ware, or copper utensils 
not properly tinned. Utensils should be constructed for easy 
cleaning. In cases of rusty utensils or exposed copper the 
milk dissolves an appreciable quantity of iron or copper, and 
the solution of iron or copper in the milk has a decided effect 
in retarding lactic acid bacteria, and at the same time encour- 
aging putrefactive germs. The result is that the milk does not 
readily sour, but all too soon develops an unpleasant flavour 
objectionable to consumers. 

All utensils must of course be thoroughly cleaned and im- 
mersed in boiling water before being brought into contact with 
milk. Thorough scalding is more necessary for the keeping 
of the milk than thorough scouring. From the bacteriological 
point of view visible lifeless dirt is preferable to invisible 
living dirt. Milk should never be allowed to dry upon the 
utensils. The latter should be rinsed in cold water until all 
milkiness disappears, then washed thoroughly in lukewarm 
water containing a vtry little soda. Strong alkalies should 
not be used, as alkalinity favours putrefactive fermentations. 
Finally, they should be immersed in boiling water until they 
are heated to the temperature of the water. Boiling water 
kills all life, except in the spores, and also injures the spores 
to the extent that they are less likely to germinate. Cloth 
strainers and dippers are a common source of danger, as these 
are very apt to be overlooked and used indiscriminately. 

Bacteria readily find their way into the teats and lower 
portions of the udder. In some cases various species are to 
be found well up in the secreting glands, though lactic germs 
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do not grow there, and, if introduced, soon disappear. Nearly 
all the germs present in the udder are of a more objectionable 
type. A good practice in milking is to observe and reject in 
ail cases the first-drawn milk from each teat. The rejection 
of the fore-milk has the effect of appreciably diminishing the 
number of harmful bacteria in the mixed milk of the herd, and 
the habit of taking special note of the first milk affords the 
milkers a much better opportunity of detecting abnormal 
conditions in the udders. 

The milk of certain individual cows may continue for years 
to have an abnormally high germ content (over 100,000 per c.c.). 
In such cases the germs are mostly of the inflammatory or 
pus-forming type. There would seem to be on the average not 
less than 8 per cent of dairy cows affected in this way, and 
these cows add appreciably to the number of germs per c.c. m 
the mixed milk. Efforts should be made to identify these cows 
and weed them out of the herd. Where this precaution is 
taken the keeping properties and the hygienic value of the 
milk are immeasurably improved. 

Rut under ordinary circumstances most of the bacterial con- 
tamination of milk takes place in the byres during milking, and 
much of it comes from the exterior of the cow and the dust 
iu the air of the byre. Faecal matter, in which many types of 
|)utrefactive bacteria abound, gets on to the coat of the cow 
and soon dries there from the heat of the body. Then it 
readily falls in particles directly into the milk -pail, or is 
carried as dust into the surrounding atmosphere of the byre. 
All cows in milk should be kept as clean as possible, and 
before each milking all udders should be carefully cleaned by 
wiping with a clean, damp, or wet cloth. Dry-brushing is worse 
than useless. 

The bacterial contents of the air of byres is most variable, 
and the bacterial condition of the milk is greatly aggravated 
by insanitary byres. Byres should be constructed with a view 
to the health of the cows and to the production of clean milk. 
In particular, they should be thoroughly well lighted and 
ventilated, and have floors which are impervious to moisture 
and free from all unnecessary crevices. Covered drains and 
dark corners inside the byre, harbouring dirt and breeding 
germs, must be avoided. Cleaning should be done regularly, 
and no fermenting food should be allowed to lie about undis- 
covered. Every operation tending to stir up dust in a byre — 
such as feeding or sweeping — should be postponed until after 
milking. 

The dairy byre should be thoroughly disinfected at lewt 
several times during the year, and immediately any bacterial 
trouble appears in the milk. There are various methods. 
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Milk of lime with carbolic acid is a good wash; 5 per cent 
carbolic acid is a strong application, but some object to the 
odour of carbolic. The advantage of this method is that the 
work may be done with cows in the byre. Bleaching-powder 
and crude hydrochloric acid (giving off “ poison gas ”) are very 
effective, but the doors, windows, and other openings must 
be closed down. The treatment is more effective if all surfaces 
are first sprayed with water. One pound of powder mixed 
with 3 lb. of acid should suffice for every 6000 cubic feet. 
As showing the efficacy of this treatment, we know of a 
number of instances where the milk had remarkable keeping 
([ualiiies immediately after the byre had been treated in this 
way. The vapour of burning sulphur may be utilised in the 
same way ; it does not corrode metal work to the same extent, 
but is not quite so effective as a disinfectant. 

Milkers should wear suitable overalls for the purpose, and 
these should be regularly washed and boiled. They should 
also wash the hands in clean water before milking each cow, 
preferably in running water. No one should milk with hands 
too wet. If one cannot milk with dry hands one should merely 
moisten them. Dripping hands should never be allowed in 
milking. 

Milking by machine, when due precautions are observed, 
prevents much of the bacterial contamination from the atmos- 
phere of the byre and the exterior of the cow. But it is 
essential that the parts of the machine should be bacteriologi- 
cally clean. The sediment in machine-drawn milk is on the 
average only one-tenth that in hand-drawn milk. 

Strainers or sieves of different kinds are used to remove as 
much as possible of the solid dirt particles from milk, but no 
sieve can be used which will separate bacteria from milk once 
they have got in. 

The temperature at which milk is kept has a profound 
effect upon the bacterial count. This is shown by the results 
of the following test. The sample of milk when received 
at the laboratory contained approximately 10,000 becteria 


per c.c. : — 


At 69* Pahr. At 77’ Pahr. 

Bacteria per c.c. Bacteria per c. c. 


After 3 hours . . I0»600 

f. 6 „ . . 25,000 

M 9 M . . 50,000 

n 24 .1 . . 1,630,000 


20,000 

185,000 

1,076,000 

620,970,000 


Early cooliug of milk is mach more effective in keeping 
down the bacterial content than later cooling. At 40° Fahr. 
there .is very little bacterial change in milk ; at 50° Fahr. the 
changes are slow. Fresh milk cooled to 40° Fahr., and kept 
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at temperatures between 40° Fahr. and 60° Fahr., may remain 
practically free from acidity for several days. Yet during this 
period it may be slowly fermented by bacteria which grow 
at low temperatures, and which produce bitterness, sliminess, 
&c., or gradual putrefaction. 

In the preservation of milk by heating two terms are em- 
ployed, according to the degree of temperature : (1) “ pasteur- 
ising,” or heating to scalding temperatures sufficient to destroy 
the ordinary germ cells ; (2) “ sterilising,” or heating to boiling 
point or over to destroy all germ life in the milk. 

Heating milk alters it in several respects. In the first place, 
it imparts a cooked or scalded flavour to the milk, which 
becomes more pronounced as the temperature is increased. 
Milk heated to 160° Fahr. or over has a distinct scalded flavour. 
This flavour, however, becomes less perceptible on standing, 
and it is dissipated more rapidly where the milk is passed over 
a cooler. Heating to 160° Fahr. or over diminishes to a certain 
extent the nutritive value of the milk, particularly that of the 
salts present. Certain of the salts are precipitated or rendered 
insoluble, the effect being greater at higher temperatures. 
Sterilised milk is affected more than pasteurised. Scalded milk 
has a thinner consistency, and invariably appears to be of a 
slightly poorer quality. Nor does the cream rise so quickly or 
so completely from pasteurised or sterilised milk. 

The bacterial contents are very different in pasteurised milk 
compared with unpasteurised. Practically the whole of the 
non-sporing bacteria have been exterminated or rendered in- 
active, including the milk-souring bacteria and the principal 
disease-producing bacteria, such as the germs of typhoid, scarlet 
fever, diphtheria, cholera, and tuberculosis. The germ of tuber- 
culosis is the most resistant in this class. Therefore the death 
point for this organism should determine the pasteurising 
temperature. Exposure in milk to 160° Fahr. for a full minute 
generally destroys this germ. Pasteurised milk keeps sweet 
much longer than ordinary unpasteurised milk, and the danger 
of transmitting disease by means of the milk is reduced to a 
minimum ; and for these reasons chiefly the practice of pas- 
teurising milk is extending. Any defect in the salts of 
pasteurised milk may be made good to a large extent for 
children and invalids in the form of raw meat or fruit juices, 
such as flesh, orange, lemon, or beet juices. 

General Methods of Dealing with Bacterial Taints. 

In dealing with faults in milk or other dairy produce we 
should first endeavour to ascertain whether the fault is bacterial 
or non-bacterial in its origin, then proceed to discover the cause 
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or source of the trouble, and take steps to prevent its recur- 
rence. If the fault is quite evident in the milk of all the cows 
at the time of milking, it is more likely to come from the food 
of the cows. But if it becomes pronounced only as the milk 
becomes older, it is probably due either to germs in the milk 
or to absorption of taints from the surroundings. If it is due 
to germs, it can be transferred to pure milk or sterilised milk 
by inoculation. 

If the fault is recognised to be of bacterial origin, and is 
found in the mixed milk of the herd, it should be ascertained 
whether it is a general trouble or confined to the milk of one or 
a few cows. This point may be determined by taking a sepa- 
rate sample from the milk of each cow and making the simple 
fermentation test described below. 

If the cause of the trouble can be traced to one or more cows 
the remedy is comparatively simple. The milk of the affected 
cows must be collected separately until the trouble disappears, 
and the faulty milk should be pasteurised before being mixed 
with the sound milk. If the fault is found to develop in all 
the individual samples of milk taken from the cows at ihe time 
of milking, infection must be either from the byre, the utensils, 
the water used during milking in washing the hands, &c., or 
from the exterior of the cows, as a result of cows wading or 
splashing in contaminated water. The water used may be 
tested by the fermentation test described below. In this case 
a quantity of the suspected water should be added to a larger 
volume of pure sterile milk. The utensils should be specially 
disinfected by thorough boiling. The water in the fields may 
be tested by confining the cows for a few days on different 
pasture. The byre may be thoroughly disinfected, and in 
particular the drains in the byre should be cleaned and treated 
with a strong disinfecting solution. 

FermeifUation Test, 

A simple and very effective fermentation test for faulty milk, 
which can be carried out with very little trouble in the labora- 
tory, and also with certain modifications in the dairy, is as 
follows : Clean and dry a sufficient number of ordinary glass 
test-tubes and plug each tube with a piece of cotton wool. Ster- 
ilise by heating in a hot-air oven to a tempeiatuie of 270® Fahr., 
or until the cotton wool begins to turn slightly brown. Pour 
milk from each sample to be tested into one of the test-tubes 
until the tube is about three-quarters full, and again insert the. 
cotton- wool plug. Place the tubes of milk in an incubator at 
104® Fahr. Examine at the end of 24, 36, and 48 hours respec- 
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tively, and make careful notes of the appearance and odour of 
each sample. 

Ordinarily pure milk at the end of 24 hours should be 
firmly coagulated into a close, uniform coagulum free from 
gasiness or liquefaction (dissolving of curd into a watery 
solution), and it should have a pleasing aroma. 

But if the coagulum is torn by gas bubbles it indicates the 
presence of an abnormally large number of gas-producing 
bacteria, probably intestinal bacteria from dung. 

If the milk has not copulated in 24 hours, but is still in 
the milky condition, it indicates the presence of an abnormal 
number of putrefactive bacteria of the liquefying, alkaline- 
producing species. If these samples are examined again at 
the end of 48 hours, it will probably be found that a weak 
coagulum has formed and has been partially liquefied to a 
yellowish liquid with a disagreeable odour. This condition 
indicates the presence of an unusual number of liquefying 
putrefactive germs or of inflammatory germs from diseased 
udders. 

When testing for ropy or slimy milk, the test-tubes contain- 
ing the .samples shoiiKl be kept at ordinary air temperatures 
(60° Fahr.) and ex.i mined at intervals during several days. 
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REPORT ON AN EXPERIMENT ON THE 
MANURING OF OATS. 


By Peinoipal W. O. R. PATERSON, B.Sc., West of Scotland 
Agricultural College. 


Introductory. 

The variation in the yield of the Oat crop per acre from year 
to year is at times so pronounced that one is apt to give 
scarcely due consideration to some of the other factors affect- 
ing the yield. In these days, however, when the necessity of 
getting as much food as possible from every acre of land has 
been brought so vividly to our notice, the other factors affect- 
ing the yield of the Oat crop claim special attention — and while 
manuring is only one of these factors, it is a very important 
one, and to-day assumes greater importance than ever before. 

No doubt the production of Oats might be greatly increased 
by putting a larger area under the plough, and in this respect 
there is good reason to believe that the special effort made in 
recent months will be renewed in another season. Apart, how- 
ever, from the possibility of increasing the yield by increasing 
the area under this crop, it is undoubtedly the case that the 
average yield per acre might be considerably raised by judi- 
cious manuring. 

The average yield per acre of Oats in Scotland over the last 
ten years was approximately 38 bushels. Compared with other 
countries, and taking soil and climate into account, this yield 
is not unsatisfactory, but nevertheless it is a long way short 
of the possible yield. 

The following table gives the approximate acreage and aver- 
age yield of the Oat crop in different countries over a five years* 
period, 1909 to 1913 inclusive. Since the outbreak of war 
there has in some cases been a very considerable increase in 
the area under this crop, while in other cases there has been 
a reduction. 
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Oouiitry. 

Approximate Area 
under Crop. (Acres.) 

Yield per Acre. 
(Bushels). 

United Kingdom . . . | 

4,090,000 

43 

England and ) 

Wales j * 

2,065,000 

f41 

1 36 

Scotland 

963,000 

38 

Ireland ..... 

1,062,000 

49 

Belgium ..... 

623,000 

56 

Netherlands .... 

345,000 

48 

Switzerland .... 

100,000 

47 

Germany ..... 

10,800,000 

44 

Denmark ..... 

1,032,000 

43 

Norway ..... 

265,000 

36 

Japan ..... 

112,000 

36 

Sweden 

1,970,000 

34 

Franco ..... 

9,700,000 

30 

Austria ..... 

4,600,000 

29 

Canada ..... 

10,000,000 

1 29 

United States .... 

37,000,000 

1 25 

Italy ...... 

1,250,000 

24 

Koumania ..... 

1,110,000 

21 

Russia (in Europe) 

42,000,000 

18 

Sj>ain ..... 

1,285,000 

1 

18 


Nnmerons experiments on the manuring of Oats have now 
been conducted, and the requirements of this crop in the way 
of manurial ingredients are already well known. Nevertheless, 
when we consider the average yield per acre for Scotland, and 
at the same time think of the yields per acre actually obtained 
on many farms, that from point of view of soil and climate 
could at best be classed only as second rate, we cannot but 
conclude that manuring the Oat crop is not nearly so widely 
practised as it might with advantage be. 

In order that the Oat crop may benefit to the fullest extent 
from the application of manure, it is essential that the soil 
contain a fair balance of lime, because of the varied and all- 
important part played by that substance. In addition to keeping 
up a supply of lime we must provide in sufficient amount 
suitable compounds of Nitrogen, Phosphate, and Potash. 

The actual part played by each of these ingredients has now 
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been pretty well established. We know, for example, that the 
Phosphate plays a very important part throughout the whole 
period of growth from start to finish. It enables the young Oat 
plant to develop root more quickly and get over what is known 
as the '' sitting stage. It has also a marked effect in promot- 
ing tillering, so that on land well stored with Phosphates, if a 
tillering variety of Oat is sown, a smaller quantity of seed will 
suffice. Being more intimately connected with seed formation 
than with production of leaf and stem, the Phosphate, provided 
the other ingredients are available in sufficient amount, tends 
to make the crop much more fruitful. It has a marked effect 
in increasing the number of grains on each head, and without 
this ingredient the same increase never takes place. In addi- 
tion, the Phosphate tends to hasten the ripening of the crop, 
which effect, though occasionally a slight disadvantage in a dry 
season, is undoubtedly of very great importance in a late season 
or in late districts. 

The part played by Potash is also well known, and this is 
always a specially important ingredient for crops which pro- 
duce much starch or sugar. It plays a part in connection 
with Carbon Assimilation which is the starting-point for the 
formation of starch and sugar in the plant, and because of this 
it tends to give plump well-filled grain. 

The Phosphate undoubtedly has an effect in increasing the 
number of grains, but the Potash is in great measure respon- 
sible for the full development of these. 

Further, it tends to strengthen the straw of the Oat crop, 
with the result that the crop does not lodge so readily. This 
effect is very important where a big yield per acre is aimed 
at. It has also an effect on the health of the plant, the crop 
being less liable to fungoid and certain other diseases. In a 
dry season particularly it rather tends to prolong the grovth, 
and to some extent counteracts the effect of the Phosphate. 

In some respects Nitrogen plays the most important part 
of all the mauurial ingredients, for, if deficient, growth is 
always poor and stunted. It has a very marked effect on rate 
of growth, and has much to do with the production of leaf and 
stem. Too liberal a use of Nitrogen makes the crop more liable 
to lodge, as it is drawn up too quickly. It also rather delays 
ripening. When applied in moderate quantity, and along with 
Phosphate and Potash, the result is the very reverse, for not 
only does the crop ripen earlier but it also stands up much 
better. 

Many farmers hesitate to manure their Oats because they are 
afraid that the application of manure will greatly encourage 
lodging. If the quantity of Nitrogen is kept in moderation 
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they need have no fears on that score, as a well-balanced 
manure strengthens the crop and enables it to stand up much 
better. A worthy and very wide-awake farmer in the south of 
Scotland once assured the writer that until he commenced to 
manure his “ Red land ” Oats they were almost always down at 
harvest time, but he had found from experience that it was 
because they had not strength to stand up. 

This effect of manuring was very noticeable in the results 
obtained in 1918 and 1916 on some of the Demonstration Areas 
under the West of Scotland Agricultural College. At Lockerbie, 
for example, six acres were fully manured with Superphos- 
phate, Potash, and a little Sulphate of Ammonia, and IJ acres 
were unmanured. The yield was considerably higher on the 
manured portion, yet in spite of that this part of the field stood 
up very much better than the unmanured part. 

At Biggar Demonstration Area last season a very similar 
Result was obtained, although Salt was used in place of Potash. 
The crop was practically all standing, and yet the yield was 
nearly 50 per cent above the average yield for Scotland. 

Manuring will undoubtedly encourage lodging of the Oat 
crop if too much Nitrogen is applied, but if a fair dressing 
of Phosphate and Potash — or some substance, such as Salt, to 
liberate the soil Potash when Potash manures are not available 
— be given, and the Nitrogen be used in moderate amount, or 
omitted altogether under exceptional conditions, as when rich 
old pasture land or grass land full of clover is broken up, there 
is no great risk of trouble on that score. 

In the following pages a short account is given of some 
experiments commenced by the West of Scotland Agricultural 
College in 1912. The experiments were continued in 1913 and 
1914, but had to be discontinued from 1915 on account of the 
war. 

The investigation is by no means complete, but the results 
already obtained are of considerable value, in that they show 
to what extent the yield of the Oat crop is likely to be increased 
by the judicious application of artificial manures. 

The experiments were carried out on selected farms pretty 
widely scattered and fairly representative of the area served by 
the College. A wide variety of soils were represented, but on 
every farm special care was taken to select for the experiment 
what seemed to be a uniform area. 

The plots on which the experiments were conducted were 
each one-tenth of an acre in extent. A uniform quantity of 
seed was applied to each plot, and the plots were treated 
exactly alike in all respects save that of manurial treatment. 

VOL. XXIX. N 
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The scheme of manuring vvas as follows ^ : — 

Plot, Manure applied per acre. 

I. TD'nmanured. 

IL 2 cwt. Superphosphate, 30% 

m. 2 cwt. Superphosphate 
2 cwt. Kainit 

IV. 2 cwt. Superphosphate 
2 cwt. Kainit 

1 cwt Nitrate of Soda 

V. 2 cwt. Superphosphate 

2 cwt. Kainit 
134 lb. Nitrate of Lime 

VI. 2 cwt. Superphosphate 
2 cwt. Kainit 

87 lb. Sulphate of Ammonia 

VII. 2 cwt. Superphosphate 
2 cwt. Kainit 
97 lb. Nitrolim 

The Nitrate of Lime, Sulphate of Ammonia, and Nitrolim 
supplied exactly the same amount of Nitrogen as was contained 
in 1 cwt. of Nitrate of Soda. 

As will be seen from the scheme of manuring, all the 
manures were harrowed in at the time of seeding excepting 
the Nitrate of Soda and the Nitrate of Lime, which, being rather 
quicker in their action than the other nitrogenous manures, 
were top-dressed just after the Oats had brairded. 

The experiment was designed for the purpose of ascertaining 
what increase in yield might reasonably be expected from the 
application of a fair dressing of artificials under ordinary con- 
ditions, and also with a view to noting the relative effects of 
the four nitrogenous manures — Nitrate of Soda, Nitrate of Lime, 
Sulphate of Ammonia, and Nitrolim — when applied at equiva- 
lent rates of Nitrogen, and when used along with Superphosphate 
and Kainit. 

In each of the years in which the experiments were con- 
ducted, in spite of very careful working, a number of results 
had to be discarded owing to varying circumstances over many 
of which the experimenters had no control, but a total of 17 
complete and very reliable returns were obtained : 7 in 1912, 
5 in 1913, and 5 in 1914. 

The farms from which complete and reliable returns were 

^ In the carrying out of the experiment in the field the order of the plots 
was slightly different to what is indicated here. The present arrangement was 
adopted for sake of simplicity, as it shows more clearly the increase due to 
manuring. 


Harrowed in at time of seeding. 
Harrowed in at time of seeding. 

I Harrowed in at time of seeding. 

/Applied as a top-dressing when 
I crop has brairded. 

I Harrowed in at time of seeding. 

I Applied as a top-dressing when 
\ crop has brairded. 

Harrowed in at time of seeding. 
j“ Harrowed in at time of seeding. 
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obtained, the nature oi the soil at each centre, and the previous 
crops were as follows : — 


Season. 

Centre. 

i Nature of Soil. 

Prerious 

Crop 

1912. 

Blairgorts, Stirlingshire. 

Sandy loam. 

Turnips. 

n 

Davington, Langholm, 

Light loam. 

Pasture. 


Dumfriesshire. 


»» 

Garden, Port of Menteith, 
Stirlingshire. 

Carse land. 

Turnips, 

jf 

Harelawhill, Oanonbie, 

Stiff loam. 

Turnips. 


Dumfriesshire. 



Hensbilwood, Camwath, 

Loam. 

Turnips. 


Lanarkshire. 



High Borland, Eaglesham, 

Light gravelly soil. 

Potatoes. 


fienfrewshire. 



Newfield, Dairy, Kirkcud- 

Medium loam. 

Pasture. 


bright 



1913. 

Fingart, Dunlop, Ayrshire. 

Peat over clay. 

Oats. 


Kells of South wick, Kirk- 

Sharp soil. 

Turnips. 


cudbright. 

n 

Raithhill, Coylton, Ayrshire. 

Poor till. 

Oats. 


The Lodge, Slamannan. 

Medium loam. 

Pasture. 


Whole Flats, Grangemouth, 

Carse land. 

Pasture. 


Stirlingshire. 



1914. 

Avonbridge, Kippen, Stir- 

Medium loam. 

Oats. 


lingshire. 




Ducherain, Lochgilphead, 

Medium loam. 

Pasture. 


Argyll. 

East Flanders, Stirlingshire. 

Stiff carseland. 

Oats. 


Headswood, Denny, Stirling- 

Light loam. 

Pasture. 


shire. 


99 

Raeburnfoot, Gretna, Dum- 

Bed loam. 

Pasture. 


friesshire. 1 




For Summary of Kesults see page 188. 


Notes on the Besults. 

The larger yield of straw per acre in 1912, as compared with 
1913 and 19i4, was no doubt in great measure due to the 
fact that in 1912 the month of April was one of the best on 
record. It was on the whole the finest mouth of the year. 
The Oat crop was put in under ideal conditions, and made 
specially good progress in that month. May was on the whole 
also a favourable month, but the rainfall in June was consider- 
ably above the normal. July was a seasonable month, but 
August was cold and changeable and ripening made but little 
progress, the result at harvest being a moderate yield of grain 
and a large yield of straw. 



SUMMABY OV EBSULTS OBTAINED IN THE DHTBEEUT 

SEASONS. 







BKFORT OK AK BZPXBIMXNT OK THK lUKUBlKO OF OATS. 189 

The relatively large yield of grain and the smaller yield of 
straw in 1914 is again due to the season. The month of June, 
instead of being wet as in 1912, was exceptionally dry, being 
one of the driest on record, and the latter part of the month 
was very warm. In July the rainfall was again below the 
normal and the temperature above normal. The production of 
straw suffered to some extent on that account, but the crop 
ripened under favourable conditions. The harvest was an early 
one, and the yield of grain per acre considerably above the 
normal. 

Although seasonal variation is very important, the summary 
of results for the years 1912, 1913, and 1914 shows clearly that 
the increases due to the application of manures were very 
similar in each of these years, especially as regards the produc- 
tion of grain. 

The following table gives the average yield over the three 
seasons 1912, 1913, and 1914 from the seventeen experiments : — 


Plot. 

Average 
yield 
or gram. 

Increase 
over un- 
manured 
plot. 

Average 
yield 
of straw. 

Increase 
over un- 
manured 
plot. 

Manure applied. 


Bushels. 

Bushels. 

Cwt. 

Cwt. 


I. 

4U 

— 

284 

— 

None. 

II. 

434 

2i 

294 

H 

Superphosphate. 

III. 

46| 

5 

31| 

4 

Superphosphate and Kai' 






nit. 

IV. 

63J 

12i 

38 

H 

Superphosphate, Kainit, 
and Nitrate of Soda. 

V. 

54J 

13| 

38i 

10 

Superphosphate, Kainit, 




and Nitrate of Lime. 

VI. 

54i 

13i 

38| 

lOi 

Supe^hosphate, Kainit, 
and Sulphate of Ammonia. 

VII. 

61 1 

10^ 

36| 

1 


Superphosphate, Kainit, 




1 

1 

and Nitrolim. 


In view of the above, on the average of seasons and under 
normal conditions, one may reasonably expect an application of 
2 cwt. of Superphosphate (30 per cent) per acre to increase the 
yield of the Oat crop over the average production of similar un- 
manured areas by about 2J bushels grain and 1 J cwt. of straw. 

An application of 2 cwt. Superphosphate and 2 cwt. Kainit 
under similar conditions will be likely to increase the yield to 
the extent of 6 bushels of grain and 3J cwt. of straw ; while 
a complete dressing, including 2 cwt. Superphosphate, 2 cwt* 
Kainit, and a nitrogenous manure equivalent to 1 cwt Nitrate 
of Soda may be expected to increase the yield by as much as 12 
bushels of grain and about 10 cwt of straw per acre. 
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MILK BE00RD8. 

FotrETEBNTH Yeab — Ebcobds OF 22,702 Cows. 

By WILLIAM STEVENSON, B.Sc., N.D.A., N.D.D., Superintendent of MUk 
EecordB to the Scottish Milk Records Association. 

Systematic Milk Eecording in Scotland was continued in 1916 
on the same lines as in 1915 and previous years. The work 
was carried on under the direction of The Scottish Milk Records 
Association as formerly. 

The Association in 1916 consisted of the following members : — 

Name and Address. Body Represented. 

Mr J. S. Paterson, Quhytewoollen, f Annandale Milk Record 
Lockerbie ( Society. 

Mr William Niven, Smithstone, Maybole | ^^Record Sodety 

Mr W. D, M'Cubbin, Lochknds, Maybole J ^^godety^^ 

Mr John Young, Sherrington Mains, Hurl- { Central Ayrshire No. 1 
ford ( Milk Record Society. 

Mr James Symington, Kersepark, Holly- J Coylton and District 
bush ( Milk Record Society. 

niT T T- 01 n XT F-i f Cumnock Milk Record 

Mr John Sloan, Creoch, New Cumnock | Society 

Mr Robert Howie, Dnimfork, Helens- f Dumbartonshire Milk 
burgh ( Record Society. 

/XI- -r* -Ti-i. f Dumfries and District 
Mr James Osborne, Ryemuir, Lochmaben Record Society 

Mr John Murray, Kilfillan, Qlenluce | ^^ocidy 

Mr Band SiUars, Low Todhill, Fenwick | ^‘^eor^sSety 

Mr J.W. Miller, Loolihead,We8tWemy88 

Mr J. Finnie, Camphill, Dairy | “ 
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Name and Address. 


Mr S. Mitchell, Killaonan, Campbeltown | 
Mr Robert Paton, Mains of Airies, Stran- 


raer 


Mr John M^Gaig, Belmont, Stranraer | 


Mr W. M. Menzies, Estate Office, Ardwell, 
Stranraer 


■i 


Mr Gavin Hamilton, British Linen Bank, f 
Lesmahagow \ 

Mr Alex. Edgar, Chapelheron, Whithorn | 

Mr William Wallace, Auchenbrain, Mauch- 


line 


{ 


Mr Thomas Barr, Hobsland, Monkton | 
Mr David Goldie, Little Shewalton, Irvine | 
Mr James Moffat, Gateside, Sanquhar i 


■{ 


Mr John A. Carlyle, 2 Addison Place, 
Arbroath 

Mr A. Wilson, Finlaystone, Ochiltree | 


Mr Robert Wilson, Craig, Neilston 


{ 


Major J. A, Houison - Craufurd, Dunlop ) 
House, Dunlop j 

Mr H. W. B, Crawford, Chapmanton, 'I 
Castle-Douglas ( 

Mr W. P. Gilmour, Balmangan, Kirk- C 
cudbright ) 


Mr Thomas Clement, of Netherton, 64 
Albion Street, Glasgow 
Mr James Howie, Hillhouse, Kilmarnock 
Mr Thomas C. Lindsay, Aitkenbrae, 
Monkton 

IVfr A. W. Montgomerie, Lessnessock, 
Ochiltree 


Body Represented. 

Kintyre and Islay Milk 
Record Society. 

Kirkcolm and District 
Milk Record Society. 

Kirkcolm and Leswalt 
Milk Record Society. 

Kirkmaiden & Stoney- 
kirk Milk Record 
Society. 

Lesmahagow Milk Re- 
cord Society. 

Lower Wigtownshire 
Milk Record Society. 

Mauchline Milk Record 
Society. 

Monkton and District 
Milk Record Society. 

Montgomerie Milk Re- 
cord Society. 

Hithsdale Milk Record 
Society. 

North of Scotland Milk 
Record Society. 

Ochiltree Milk Record 
Society. 

Renfrewshire (Upper 
Ward) Milk Record 
Society, 

Stewarton and Dunlop 
Milk Record Society. 

Stewartry of Kirkcud- 
bright Milk Reeord 
Society, Circuits 
Nos. 1 and 2. 


The Ayrshire Cattle 
Herd-Book Society. 
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operated in 1916, with the name and address of the secretary 
of each society : — 


Name of the Society. 
Annandale 
Ayr and Stair . 
Oarrick 

Central Ayrshire No. 1 
Coylton and District . 
Cumnock . 
Dumbartonshire 
Dumfries and District 


Dunragit . 

Fenwick (High) 

Fife . . . 

**JohnSpeir” . 
Kintyre and Islay 
Kirkcolm and District 
Kirkcolm and Leswalt 


Secretary. 

Mr John Henderson, Banker, Lockerbie. 

Mr Quintin Dunlop, Greenan, Ayr. 

Mr John Stevenson, jun., Balig, Ballantrae. 
Mr James Howie, Hillhouse, Kilmarnock. 
Mr WiUiam Logan, Southcraig, Patna. 

Mr Alex. Arthur, Benston, New Cumnock. 
Mr John Bilsland, Quay Place, Dumbarton. 
Mr John Henderson, Banker, Lockerbie. 

f Mr T. Campbell Gilmour, Estate Office, 
Dunragit. 

Mr James Mather, Low Gainford, Fenwick, 
Mr Wm, Macniven, Royal Bank, Kirkcaldy, 
Mr William Longwill, Hawhill, Dairy, 

Mr A. S. Paterson, Royal Bank, Campbeltown. 
Mr James A. Gilmour, Southcairn, Stranraer. 
Mr John M*Caig, Belmont, Stranraer. 


•t 


Lesmahagow 


f Mr Gavin Hamilton, British Linen Bank, 
( Lesmahagow. 


Lower Wigtownshire . 
Mauchline 

Monkton and District 

Montgomerie 

Nithsdale 


Mr William Christison, Barglass, Earkinner. 
Mr Wm. Wallace, Auchenbrain, Mauchline. 
Mr William Howie, Brieryside, Monkton. 

. Mr David Goldie, Little Shewalton, Irvine. 

. Mr John Henderson, Banker, Lockerbie. 

f Mr John A, Carlyle, 2 Addison Place, 
Arbroath. 

f Mr A. W. Montgomerie, Lessnessock, Ochil- 
’ ( tree. 

Renfrewshire (Upper 1 Mr J. Campbell Murray, 216 West George 
Ward) J Street, Glasgow. 

Stewarton and Dunlop Mr John Littlejohn, Buistonend, Kilmaurs, 
Stewartry Nos. 1 and 2 Mr Patrick Giford, Solicitor, Castle-Douglas. 


North of Scotland 


Ochiltree 
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Season 1916. 

The following table shows for each Society the number of 
members, the number of cows tested, the interval between the 
tests, and the duration of the recording season : — 


Name of the Society. 


1. Annandale 

2. Ayr and Stair . 

3. Garrick .... 

4. Central Ayrshire, No. 1 

6. Coylton and District . 

6. Cumnock . . . . 

7. Dumbartonshire 

8. Dumfries and District 

9. Dunragit . . . . 

10. Fenwick (High) 

11. Fife . . . . 

12. ‘‘JohnSpeir” . 

13. Kintyre and Islay 

14. Kirkcolm and District 

15. Kirkcolm and Leswalt 

16. Kirkmaiden and Stoneykirk 

17. Lesmahagow 

18. Lower Wigtownshire . 

19. Mauchline 

20. Monkton and District 

21. Montgomerie 

22. Nithsdale . . . . 

23. North of Scotland 

24. Ochiltree . . . . 

25. Renfrewshire (Upper Ward) 

26. Stewarton and Dunlop 

27. Stewartry, No. 1 

28. Stewartry, No. 2 

Total No. 


No. of 
Members. 

Number 
of Cows 
Tested. 

Interval 
between 
Tests, in 
days. 

Duration 
of Re- 
cording 
Season, 
in weeks. 

23 

950 

27 

52 

16 

725 

21 

52 

13 

584 

21 

52 

18 

635 

21 

62 

19 

501 

20 

52 

18 

654 

21 

52 

14 

570 

17 

52 

18 

673 

21 

52 

16 

1064 

21 

51 

27 

954 

28 

52 

17 

706 

20 

52 

27 

718 

28 

52 

18 

740 

28 

42 

15 

943 

21 

47 

18 

1033 

21 

60 

18 

1367 

21 

44 

23 

626 

28 

52 

23 

1230 

28 

62 

18 

618 

20 

62 

19 

818 

21 

52 

23 

761 

28 

52 

22 

910 

27 

52 

9 

369 

28 

52 

17 

482 

20 

52 

15 

597 

20 

52 

26 

972 

28 

52 

20 

1130 

24 

62 

23 

1383 

28 

52 

533 

22,702 




Definitions. 

The milk records compiled by the Association are records of 
the estimated quantity of milk produced by each cow in a 
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separate lactation, and of the estimated percentage of milk-fat 
contained in the milk. For convenience a gallon of milk is 
reckoned as 10 lbs. A. gallon of milk of average quality 
weighs almost exactly 10 J lbs. The following further par- 
ticulars concerning each record are also given, wherever 
possible : — 

Name of cow, byre number, and herd-book number. 

Sire of cow, and herd-book number of sire. 

Dam of cow, and herd-book number of dam. 

Age of cow at opening of record. 

Date of calving preceding opening of record. 

Number of weeks in milk. 

Date of next calving after record closed. 

The following particulars of the preceding record are appended 
to each record, where available : — 

Date of calving preceding opening of record. 

Quantity of milk in gallons. 

Percentage of fat in milk. 

Number of weeks in milk. 

The milk yields were estimated in respect of quantity and 
milk-fat percentage from the results of systematic periodic 
tests by trained recorders. The recorders visited the farms for 
this purpose at intervals varying from 14 to not more than 28 
days, and each day of visit was regarded as the middle day 
of the period covered by the visit. Milk records estimated in 
this way approximate closely to the actual milk yields. 


Clarification of Records, 

The records were classified into three groups for cows and 
heifers respectively, on the same basis as in the last six annual 
reports. Experience has confirmed the view that a very 
useful comparison is obtained by reckoning the yields at their 
estimated equivalent in milk of 1 per cent of milk-fat. Such 
a comparison takes into consideration both the quantity and 
quality of the milk. 

Cows with a milk record equivalent to not less than 2600 
gallons at 1 per cent of fat, and heifers with a milk record 
equivalent to not less than 2000 gallons at 1 per cent of fat, 
were grouped into Class 1. Cows and heifers with milk records 
of less than two-thirds of these amounts — ie., 1660 and 1330 
gallons respectively — were grouped into Class III. 

The following short table shows the corresponding values of 
these yields in fairly good milk of 3*5 per cent milk-fat • 
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Class. 

Yield in Milk of 

1 Per Cent Fat. 
(Gallons.) 

Corresponding Yield in 
Milk of 3*6 Per Cent Pat. 
(Gallons. ) 

1 

Cows in Glass I. 

Not less than 2500 

714 

Heifers in Class I. . 

Not less than 2000 

671 

Cows in Class 111.. 

Less than 1660 

474 

Heifers in Class III. 

Less than 1330 

380 


All cows and heifers with milk yields falling between these 
limits would come into Class II. Such animals naturally 
claim less attention than the good milkers or the obviously 
unprofitable animals. In order to economise space, particulars 
of their records are not included in this report. 

It should always be kept in mind, when making a comparison 
of cows in different herds or in different districts, that the diflFerent 
conditions of soil and climate and the different methods of dairy- 
ing practised have a considerable influence on the milk yields, 
and that therefore milk yields alone do not necessarily indicate 
the true relative inherent or hereditary milking qualities of the 
animals. But the authenticated milk records compiled by the 
Association ought to be of inestimable value to breeders and 
owners of dairy cows if properly interpreted. 


Milk Eecord Societies approved by The Scottish Milk 
Kecords Association in 1916. 

Annandale Milk Record Society, 

This society was in its fifth year, and consisted of 23 mem- 
bers, as in the four previous years — the maximum number that 
could be conveniently served by one recorder on a 27 days’ 
circuit. The number of cows tested was 950, practically the 
same number as in 1915. 

On some of the farms in this district milk is produced for 
direct sale, and cows calve at all seasons of the year. On other 
farms cheese is made during the summer months, and most of 
the cows calve in spring. 

Kecording was carried on throughout the whole year, the 
recorder visiting each farm at intervals of 27 days. One 
advantage of 27 as c<7 npared with 28 days’ tests is that each 
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member has the visit of the recorder on a different day of the 
week on each round. 

Of the 960 cows and heifers tested by this society, 510 cows 
and 163 heifers were included in Class I., and 18 cows and 3 
heifers in Cleuss III. Thus, of the total cows and heifers 
tested 71 per cent were placed in Class I. and 2 per cent in 
Class III., compared with 75 per cent and 2 per cent respectively 
in 1916; but an improvement of 13 per cent and 2 per cent 
respectively from 1914. 

Ayr and Stair Milk Record Society, 

This society was in its second year. The number of members 
was 16, one less than in the previous year, and two less than 
the full membership for a society conducting 21 days* tests. 
The number of cows tested was 726, an increase of 49 from 

1915. 

On some of the farms in this district cheese is made during 
the summer months. On other farms milk is produced for 
direct sale, and a considerable proportion of the cows calve in 
autumn or winter. 

Kecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 725 cows and heifers tested by this society, 280 cows 
and 141 heifers were included in Class I., and 28 cows and 11 
heifers in Class III. Thus, of the total cows and heifers tested, 
58 per cent were placed in Class I. and 6 per cent in Class III., 
an improvement of 9 per cent and 0 per cent respectively from 

1916. 

Garrick Milk Record Society, 

This society was in its ninth year. The number of members 
in 1916 was 13, three less than in the previous year. Two of 
the herds, however, were very large, and required more than 
one day's testing on each visit. In order to avoid the necessity 
of having the recorder at these two farms two days on each 
round, it was arranged that the arithmetical and clerical work 
should be done in the superintendent's office. The recorder to 
this society left to join the Army in April, and a woman- 
recorder was appointed. Unfortunately, two of the members 
made this appointment a reason for discontinuing recording 
from April. Thus, only 11 members completed the season's 
recording. The spare time of the new recorder was utilised 
in the superintendent's office on the byre sheets and record- 
books of a number of the larger herds of other societies. The 
total number of cows tested by the society in 1916 was 684. 

The members of this society were widely scattered from 
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Maybole to beyond Ballantrae. On most of the farms cheese 
is made during the spring and summer months, but on some 
of the farms nearer to railway stations milk is produced for 
direct sale. Cows calve at all seasons, but the majority calve 
in spring. 

Itecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 584 cows and heifers tested by this society, 175 cows 
and 60 heifers were included in Class I., and 33 cows and 4 
heifers in Class III. Of the total cows and heifers tested, 
excluding the two herds not tested to the end of the recording 
season, 47 per cent were placed in Class I. and 7 per cent in 
Class III,, an improvement of 10 per cent and 2 per cent 
respectively from 1915. 


Ctntral Ayrshire No. 1 Milk Record Society. 

(Hurlford, Galston, and Newmilns Districts.) 

This society was in its ninth year. The 18 original members 
in 1908 were widely scattered from near Ayr to beyond 
Kilmarnock, but since 1913, owing to the formation of other 
two societies in Central Ayrshire, the No. 1 Society has been 
confined chiefly to the llurlford, Galston, and Newmilns 
districts. The number of members in 1916 was 18, one more 
than in the previous year, and the full membership of the 
society. The number of cows tested was 635. 

On most of the farms milk is produced for direct sale, but in 
a few cases cheese is made during the summer months. On 
the majority of the farms cows are calving at all periods of 
the year. 

Kecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 635 cows and heifers tested by this society, 300 cows 
and 63 heifers were included in Class L, and 31 cows and 1 
heifer in Class III. Thus, of the total cows and heifers tested, 
67 per cent were placed in Class I. and 5 per cent in Class III., 
an improvement of 8 per cent and 2 per cent respectively from 
1916. 


Coylton and District Milk Record Society. 

This society was in its third year. The number of members 
in 1916 was 19, two more than in the previous year, and two 
more than the full membership of a society conducting tests at 
intervals of 20 days. In 1916 the society agreed to change the 
interval between tests from 21 days to 20 days. Testing at 
intervals of 20 days offers several advantages. Each member 
VOL. XXIX 0 
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has the visit of the recorder on a different day of the week on 
each round, while the interval between tests is not unduly 
long so as to interfere with the reliability of the records; 
also calculating is simplified, as each half pound of milk 
daily represents one gallon in 20 days. The number of cows 
tested in 1916 was 501, an increase of 15 from the previous 
year. 

On most of the farms in this district cheese is made during 
the summer season. On a few of the farms milk is produced 
for direct sale all the year round. 

Recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 20 days. 

Of the 501 cows and heifers tested by this society, 320 cows 
and 92 heifers were included in Class I., and 10 cows but no 
heifers in Class III. Thus, of the total cows and heifers tested, 
82 per cent were placed in Class 1. and 2 per cent in Class III., 
compared with 85 per cent and 2 per cent respectively in 
1915; and with 62 per cent and 4 per cent respectively in 
1914. 

The Coylton and District Society had the distinction of 
having the largest percentage of animals eligible for Class I. 
of all the societies in 1915 and in 1916. 

Cumnock Milk Becord Society, 

The Cumnock Society is one of the two milk record societies 
in Scotland which have operated continuously since 1905, and 
have completed twelve years of recording, though some of the 
members of the original Cumnock Society are now members 
of other societies, while new members in the more immediate 
neighbourhood have come in. The number of members in 1916 
was 18, the full membership of the society. The number of 
cows tested was 654, an increase of 34 from 1915. 

The great majority of the cows in this district calve in the 
early spring, and cheese-making is general during the summer 
season. On some of the farms milk is sold during the autumn 
and winter months, and some of the cows calve towards the 
end of the year. 

Recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 654 cows and heifers tested by this society, 318 cows 
and 150 heifers were included in Class I., and ,7 cows and 
1 heifer in Class III. Thus, of the total cows and heifers tested, 
72 per cent were placed in Class L and 1 per cent in Class III. ; 
an improvement of 13 per cent and 1 per cent respectively 
from 1915; and of no less than 25 per cent and 3 per cent 
respectively from 1914. 
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DumhaHonshire MUh Record Society. 

This society was in its fourth year. The number of members 
in 1916 was 14, a decrease of three members from 1915, and 
three less than the full membership of the society. The 
number of cows tested was 570, a decrease of 147 from the 
previous year. 

In this district milk is sold all the year round, and cows 
calve at all seasons. 

Eecording was carried on during the whole year. The re- 
corder visited each farm at intervals of 17 days. 

Of the 570 cows and heifers tested by this society, 236 cows 
and 89 heifers were included in Class I., and 19 cows and 
6 heifers in Class III. Thus, of the total cows and heifers tested, 
57 per cent were placed in Class I. and 4 per cent in Class III. ; 
an improvement of no less than 21 per cent and 2 per cent 
respectively from 1915. 


Dumfries and District Milk Record Society. 

This society was in its second year. The number of members 
was 18, the same number as in the previous year, and the full 
membership of the society. One of the herds was very large, 
and in this case it was arranged that the arithmetical and 
clerical work should be done in the superintendent's ofiBce. 
The number of cows tested was 673. 

Most of the members of this society make cheese during the 
summer season, and the majority of the cows calve in spring. 
On some of the farms milk is produced for direct sale all the 
year round, and cows calve at all seasons. 

Eecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 673 cows and heifers tested by this society, 190 cows 
and 80 heifers were included in Class I., and 47 cows and 13 
heifers in Class III. Of the total cows and heifers tested, 40 
per cent were placed in Class I., and 9 per cent in Class III. ; 
an improvement of no less than 25 per cent and 5 per cent 
respectively from 1915, the first year of the society, 

Dmragit Milk Record Society. 

This society was inaugurated in 1908 and was in its ninth 
year, though only four of the original members in 1908 were to 
be found in the same society in 1816. The number of members 
in 1916 was 15, the same number as in the previous year, and 
four of the herds required two days’ testing on each visit. The 
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number of cows tested was 1064, the largest number tested by 
one recorder on* a 21 days’ circuit in 1916. 

The district is mainly a cheese-making one, and the great 
majority of the cows calve in early spring, though on some of 
the farms a proportion calve in autumn or winter. 

The records dated from the beginning of January, and covered 
the whole year, with the exception of a week at the end of 
December, when very few cows were in milk. The recorder 
visited each farm at intervals of 21 days. 

Of the 1064 cows and heifers tested by this society, 646 cows 
and 104 heifers were included in Class I., and 5 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
61 per cent were placed in Class I. and less than 1 per cent in 
Class III. ; an improvement of 13 per cent and 1 per cent 
respectively from 1915 ; and of no less than 27 per cent and 
6 per cent respectively from 1914. 


Fenwick (High) Milk Becord Society. 

A milk record society has been in operation in the Fenwick 
district since 1905. In 1913 the large number of new ap- 
plicants could not all be accommodated in one society, so the 
district was divided and two societies formed — the High Fenwick 
Society and the Laigh Fenwick Society. At the end of 1916, 
mainly with a view to economy during the war, it was resolved 
to revert temporarily to the former arrangement of one larger 
society conducting 28 days’ tests. The number of members in 
1916 was 27, three more than the full membership, and two 
former members of the Laigh Fenwick Society were accommo- 
dated in the neighbouring Monkton and District Society. The 
High Fenwick Society had the largest number of members of 
all local societies in 1916. The number of cows tested by the 
society was 954. 

The milk produced by the members of this society is chiefly 
for direct sale or butter-making, and cows calve at all periods of 
the year. 

Recording was carried on during the whole year. The re- 
corder visited each farm at intervals of 28 days. 

Of the 954 cows and heifers tested by this society, 383 cows 
and 184 heifers were included in Class L, and 17 cows and 9 
heifers in Class III. Thus, of the total cows and heifers tested, 
69 per cent were placed in Class I. and 3 per cent in Class III. ; 
an improvement of 6 per cent and 0 per cent respectively, 
compared with the average results of the two Fenwick Societies 
in 1916. 
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The Fife Milk Record Society. 

This society was in its fourth year. The number of members 
in 1916 was 17, the same number as in the previous year, and 
the full membership for a society conducting 20 days" tests. 
The number of cows tested was 706, practically the same 
number as in 1916. 

Practically the whole of the milk produced in this district is 
for direct sale, and cows calve all the year round. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 706 cows and heifers tested by this society, 363 cows 
and 93 heifers were included in Class L, and 25 cows and 1 
heifer in Class III. Thus, of the total cows and heifers 
tested, 65 per cent were placed in Class I. and 4 per cent 
in Class III., compared with 53 per cent and 3 per cent 
respectively in 1915; an improvement of 12 per cent in 
Class I. 

'' John Speir Milk Record Society. 

(Dairy and Kilbirnie Districts.) 

This society was instituted in 1910, and at that time the 
members were scattered over a very wide dairying district, or 
series of districts, from Dundonald and Kilmarnock in the 
south to as far as Dumbarton and Helensburgh in the north. 
Original members of this society are now included in a number 
of other local societies. In 1916 the society was in its seventh 
year. The membership was confined mainly to the Dairy and 
Kilbirnie districts of Ayrshire. The number of members at 
the beginning of the year was 25, the same number as in the 
previous year. Five members withdrew from the society in 
April following on the appointment of a woman-recorder, and 
two new members were taken in. The number of members 
who continued recording to the end of the season was 22. The 
total number of cows tested by the society in 1916 was 718, 
practically the same number as in the previous year. 

Practically the whole of the milk produced by the members 
of this society is for direct sale, and cows calve at all seasons. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 28 days. 

Of the 718 cows and heifers tested by this society, 182 cows 
and 81 heifers were included in Class I., and 16 cows and 10 
heifers in Class III. Of the total cows and heifers tested, 
excluding the five herds not tested to the end of the season, 44 
per cent were placed in Class I. and 4 per cent in Class III, ; an 
improvement of 5 per cent and 6 per cent respectively from 
1916. 
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Kintyre and Islay Milk Record Society. 

From 1912 to 1914 inclusive, Kintyre and Islay each had 
their own milk recording society conducting 21 days' tests, but 
owing to the resignation of members in both districts at the 
end of 1914, on the ground of expense, it was resolved to amal- 
gamate the two societies in 1915 and form one joint 28 days' 
society. The joint society was continued in 1916. The number 
of members was 18 — 11 in Kintyre and 7 in Islay — 6 less than 
the total membership in 1915. The number of cows tested was 
740, compared with 951 in the previous year. 

In Kintyre and Islay there is a very limited market for 
sweet milk, and practically the whole of the surplus milk 
produced is made into cheese. Most of the cows calve in the 
spring months. 

The records dated from 13th February, and covered a period 
of 42 weeks. The recorder visited each farm at intervals of 28 
days. 

Of the 740 cows and heifers tested by this society, 109 cows 
and 40 heifers were included in Class I., and 75 cows and 20 
heifers in Class III. Thus, of the total cows and heifers tested, 
20 per cent were placed in Class I. and 13 per cent in Class III., 
compared with 21 percent and 11 per cent respectively in 1915. 


Kirkcolm and District Milk Record Society, 

This society was in its third year. The number of members 
was 15, the same number as in the previous year, and three of 
the members bad very large herds, requiring two days' testing 
on each visit. The number of cows tested wa^L 943, practically 
the same number as in 1915, and a large number for a society 
conducting 21 days' tests. 

In practically all the dairying districts of Wigtownshire the 
bulk of the milk produced is made into cheese, and most of the 
cows calve in the early spring. 

The records dated from the beginning of January and extended 
to 28th November, a period of 47 weeks, most of the cows being 
dry at this date. 

Of the 943 cows and heifers tested by this society, 377 cows 
and 114 heifers were included in Class I., and 6 cows and 2 
heifers in Class III. Of the total cows and heifers tested, 
excluding one herd not tested to the end of the season, 66 per 
cent were placed in Class 1. and 1 per cent in Class III. ; a 
substantial improvement of 21 per cent and 5 per cent respec- 
tively from 1916, and of 31 per cent and 10 per centtrom 1914. 
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Kirkcolm and Leswalt MUk Record Society, 

This society was instituted in 1908, and was in its ninth 
year, though systematic milk recording was commenced in 
practically the same district in 1906 by the Ehins of Galloway 
Dairy Association. The numbef of members of the society in 
1916 was 18, one more than in the previous years. The number 
of cows tested was 1033, an increase of 86 from 1916, and a 
large number for a society conducting 21 days* tests. 

The district is entirely a cheese-making one, and most of the 
cows calve in the early spring. 

The records dated from Ist January, and covered the whole 
year with the exception of ten days at the end of December, 
when very few cows were in milk. The recorder visited each 
farm at intervals of 21 days. 

Of the 1033 cows and heifers tested by this society, 340 cows 
and 100 heifers were included in Class I., and 30 cows and 2 
heifer in Class III. Thus, of the total cows and heifers tested, 
43 per cent were placed in Class I. and 3 per cent in Class III., 
compared with 56 per cent and 2 per cent respectively in 1915, 
and with 30 per cent and 8 per cent respectively in 1914. 

Kirkmaiden and Stoneykirk Milk Record Society, 

This society was in its fifth year. The number of members 
in 1916 was 18, the full membership of the society, and some 
of the herds were very large. An objection to the scheme of 
recording in former years by some of the members whose herds 
were exceptionally large was the necessity of accommodating 
the recorder for two days on each round. In order to meet 
such objection it was arranged that in the cases of very large 
herds, where desired, the recorder should merely weigh the 
milk, test the samples, enter the particulars in the byre sheets, 
and post the byre sheets to the superintendent's office, where 
the sheets would be completed and the record books entered 
up, the local society paying the cost of the clerical work 
according to the time required. Four of the members took 
advantage of this arrangement in 1916, and the charge made 
for the clerical work in the office, including postage, amounted 
to no more than 25s. per herd. Thus a considerable saving 
was effected, while the recorder was able to do all the work 
required by these large herds in one day on each round. 

The recorder was called up for military service in March, 
and a young Danish recorder was appointed ; but owing mainly 
to the difficulty of obtaining sufficient labour for such large 
dairies, five of the members made this the occasion to tempor- 
arily discontinue recording. The number of members who 
continued recording to the end of the year was 13. The total 
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number of cows tested was 1367, the largest number tested by 
one society in 1916. 

The district is entirely a cheese-making one, and practically 
all the cows calve during the early spring months. 

The records dated from the beginning of January and ex- 
tended to 4th November, a period of 44 weeks, most of the 
cows being dry at this date. The recorder visited each farm at 
intervals of 21 days. 

Of the 1367 cows and heifers tested by this society, 243 cows 
and 58 heifers were included in Class I., and 65 cows and 13 
heifers in Class III. Of the total cows and heifers tested, ex- 
cluding the five herds not tested to the end of the season, 
33 per cent were placed in Class I. and 8 per cent in Class III., 
compared with 37 per cent and 3 per cent respectively in 1916, 
and with 19 per cent and 11 per cent respectively in 1914. 

Lesmahagow Milk Record Society. 

This society was inaugurated in 1907, and was in its tenth 
year. The number of members in 1916 was 23, the same 
number as in the three previous years. The number of cows 
tested was 625. 

The district is chiefly a milk-selling one, and on most of the 
farms cows calve at all seasons, but in a few cases cheese is 
made, and the majority of the cows calve in the spring months. 

Kecording was continued during the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 625 cows and heifers tested by this society, 221 cows 
and 132 heifers were included in Class I., and 18 cows and 
5 heifers in Class III. Thus, of the total cows and heifers 
tested, 56 per cent were placed in Class I. and 4 per cent in 
Class III., an improvement of 4 per cent and 2 per cent re- 
spectively from 1915. 

Lower Wigtownshire Milk Record Society. 

This society was in its tenth year. In 1913, in order to 
accommodate a number of new applicants, the district was 
divided and two branch societies formed, one in the Whithorn 
district and the other in the Newton Stewart district. In 1916 
the Whithorn Society consisted of 13 members conducting 17 
days^ tests, and the Newton Stewart Society of 15 members 
conducting 19 days’ tests. But as a few of the members 
desired not to take advantage of the recording for a year, it was 
agreed to amalgamate the two societies for 1916 and conduct 
28 days* tests. The number of members in 1916 was 23. Two 
of the herds required two days’ testing on each visit. The 
number of cows tested was 1230. 
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The district is almost entirely a cheese-making one, and most 
of the cows calve during the early spring months. 

In former years recording in Lower Wigtownshire was 
discontinued each season for about a month at the end of the 
year when few cows were in milk; but in 1916, to meet the 
requirements of members with back-calving cows or heifers, 
recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 1280 cows and heifers tested by this society, 527 cows 
and 147 heifers were included in Class I., and 35 cows and 1 
heifer in Class III. Thus, of the total cows and heifers tested, 
55 per cent were placed in Class L and 3 percent in Class III. ; 
an improvement of 12 per cent and 1 per cent respectively 
compared with the average results of the two Lower Wigtown- 
shire Societies in 1915. 

MaucMine Milk Record Society, 

This society was in its sixth year. The number of members 
was 18, an increase of one member from the previous year, and 
one more than the full membership for a society conducting 
20 days* tests. The number of cows tested was 618, practically 
the same number as in|1915. 

Most of the members of this society make cheese during the 
summer months, and sell milk during late autumn, winter, and 
early spring. On some of the farms milk is sold during the 
whole year. Most of the cows calve in spring, but a certain 
proportion calve in autumn or winter. 

Kecording was continued during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 618 cows and heifers tested by this society, 337 cows 
and 119 heifers were included in Class I., and 12 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
74 per cent were placed in Class I. and 2 per cent in Class III. ; 
an improvement of 4 per cent and 1 per cent respectively from 
1915, 

Monkton and DiUrict Milk Record Society, 

This society was in its fourth year. The society was formerly 
known as “The Central Ayrshire No. 3 Milk Record Society,** 
but at the beginning of 1915 the members decided to change 
the name of the society so as to give a clearer indication of 
the locality in which the society operated. The members were 
situated chiefly in the Monkton, Tarbolton, Symington, and 
Craigie districts. The number of members in 1916 was 19, an 
increase of six from the previous year, and one more than the 
full membership of the society. The number of cows tested was 
820, an increase of 222 from the previous year. 
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On some of the farms in this district milk is sold all the 
year round, and on other farms cheese is made daring the 
greater part of the summer* Cows calve at all seasons, but 
the greater proportion calve in spring. 

Kecording was continued during the whole year* The re- 
corder visited each farm at intervals of 21 days. 

Of the 820 cows and heifers tested by this society, 289 cows 
and 95 heifers were included in Class L, and 69 cows and 11 
heifers in Class III. Thus, of the total cows and heifers tested, 
47 per cent were placed in Class I. and 8 per cent in Class 
III. ; an improvement of 10 per cent and 6 per cent respectively 
from 1915. 

Montgomerie Milk Record Society. 

(Irvine and Dundonald Districts.) 

Tins society was in its sixth year. The members were situ- 
ated chiefly in the Irvine, Dundonald, and Crosshouse districts 
of Ayrshire. The number of members in 1916 was 23, a de- 
crease of two from the previous year. The number of cows 
tested was 751, a decrease of 106 from the previous year. 

Most of the members of this society sell milk all the year 
round ; their cows calve at all periods of the year. 

Kecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 751 cows and heifers tested by this society, 417 cows 
and 129 heifers were included in Class I., and 6 cows and 1 
heifer in Class III. Thus, of the total cows and heifers 
tested, 73 per cent were placed in Class I. and less than 1 per 
cent in Class III. ; an improvement of 5 per cent and 2 per 
cent respectively from 1915, and of 13 per cent and 2 per cent 
respectively from 1914. 

Nithsdale Milk Record Society. 

The members of this society were situated chiefly in the 
Sanquhar and Thornhill districts of Dumfriesshire. It is one 
of the oldest milk record societies in Scotland. The Nithsdale 
dairy farmers commenced milk recording in 1903, the year of 
the introduction of systematic milk recording into Scotland, but 
ceased recording for the next two years. The present society 
was formed in 1906, and in 1916 was in its eleventh year. The 
number of members in 1916 was 22, a decrease of one from the 
previous year. The number of cows tested was 910. 

Most of the members of this society make cheese during 
the summer months, and some of the farmers send milk to 
town in autumn and winter. The majority of the cows calve 
in. the spring months. 
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Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 27 days. 

Of the 910 cows and heifers tested by this society, 369 cows 
and 102 heifers were included in Class I,, and 56 cows and 8 
heifers in Class III. Thus, of the total cows and heifers tested, 
50 per cent were placed in Class I. and 7 per cent in Class III., 
compared with 55 per cent and 4 per cent respectively in 1915, 
and with 50 per cent and 8 per cent respectively in 1914. It 
should be pointed out that in this case the apparent retrogression 
in 1916 was due largely to the introduction of new members. 

The North of Scotland Milk Record Society, 

This society was in its second year. The members were very 
widely scattered from Arbroath to Inverness, in the different 
counties of Forfar, Kincardine, Aberdeen, and Inverness, and 
the recorder had to travel by rail over 380 miles on each circuit. 
The number of members in 1916 was 9, an increase of 4 from 
the previous year, the majority being breeders of British Holstein- 
Friesian cows. The number of cows tested was 369, an increase 
of 163 from 1915. 

All the members of this society produce milk for direct sale, 
and their cows calve at all seasons. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 369 cows and heifers tested by this society, 115 cows 
and 15 heifers were included in Class L, and 18 cows but no 
heifers in Class III. Thus, of the total cows and heifers tested, 
excluding 1 herd not tested to the end of the recording season, 
39 per cent were placed in Class I. and 5 per cent in Class 
III.; a substantial improvement of 28 per cent and 4 per 
cent respectively from 1915. 


Ochiltree Milk Record Society. 

This society was in its fifth year. The number of members 
in 1916 was 17, the full membership of the society, though one 
less than in the previous year. The number of cows tested 
was 482, practically the same number as in the previous year. 

Most of the members in this district make cheese during the 
summer, and on some farms milk is sold in autumn and winter. 
The greater proportion of the cows calve in spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 20 days. 

Of the 482 cows and heifers tested by this society, 226 cows 
and 96 heifers were included in Class I., and 8 cows and 3 
heifers in Class III. Thus, of the totd cows and heifers 
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tested, 67 per cent were placed in Class 1. and 2 per cent in 
Class III., compared with 70 per cent and 1 per cent respectively 
in 1915. 

Benfrewshire {Upper Ward) Milk Record Society. 

This society was in its sixth year. The number of members 
in 1916 was 16, one less than in the previous year. The 
number of cows tested was 597. 

The members of this society produce milk for direct sale, and 
their cows calve at all seasons. 

Eecording was continued during the whole year. The recorder 
visited each farm at intervals of 20 days. 

Of the 597 cows and heifers tested by this society, 190 cows 
and 68 heifers were included in Class I., and 26 cows and 8 
heifers in Class III. Thus, of the total cows and heifers tested, 
43 per cent were placed in Class I. and 6 per cent in Class 
III., exactly the same percentages as in 1916. 

Stewarton and Dunlop Milk Record Society. 

This society was in its third year. The members were 
situated throughout the wide and important dairying districts 
of Lugton, Dunlop, Stewarton, Kilwinning, Beith, Montgreenan, 
and Kilmaurs. Tlie number of members in 1916 was 26, an 
increase of 3 members from the previous year, and 2 more 
than the full membership of the society. The number of cows 
tested was 972, an increase of 86 from 1915. 

In the districts of this society all the usual systems of dairy- 
ing are carried on. On most of the farms milk is sold all the 
year round ; on some butter is made ; and on others the surplus 
milk is made into cheese during the summer months. Cows 
calve at all periods of the year. 

Eecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 972 cows and heifers tested by this society, 387 cows 
and 98 heifers were included in Class L, and 46 cows and 12 
heifers in Class III. Thus, of the total cows and heifers 
tested, 50 per cent were placed in Class I. and 6 per cent in 
Class III.; an improvement of 7 per cent and 2 per cent 
respectively from 1915; and of 12 per cent and 2 per cent 
respectively from 1914. 

The Stewartry Milk Record Society. 

As in former years, the whole of the milk recording in the 
Stewartry of Kirkcudbright was carried on under the direction of 
one X3ounty Milk Eecord Society. This system offers several 
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advantages. All overlapping of circuits is avoided. There is 
no difficulty in accommodating all new applicants at the 
beginning of each year, no matter from which districts the 
applications come. Where an ordinary local society at the 
end of the year falls temporarily short of full membership 
the existence of the society is threatened, owing to the expense 
becoming proportionately greater for the remaining members ; 
but in tiie case of a county society employing more than one 
recorder, new members at a considerable distance, or even at 
the other end of the county, may take the places of retiring 
members, and all members pay on the same basis. 

The Stewartry Milk Eecord Society was formed in 1906, and 
in 1916 the society was in its eleventh year. The total number 
of members was 43, a decrease of 17 from the previous year. 
The total number of cows tested was 2513, compared with 3437 
in 1915. 

In 1915 the Stewartry Society required three recorders, but 
in 1916 only two recorders were employed. 

Circuit No. 1. 

(New Abbey, Kirkbean, Dalbeattie, and Castle-Douglas 
Districts.) 

The number of members ou this circuit was 20. They were 
situated in the eastern portion of the county, mainly in the 
Now Abbey, Kirkbean, Dalbeattie, and Castle-Douglas districts. 
The number of cows tested was 1130. 

Most of the dairy farms in the Stewartry are cheese-making 
farms, and practically all the cows calve in the early spring 
months. 

Kecording was continued throughout the whole year. The 
recorder visited each farm at intervals of 24 days. 

Of the 1130 cows and heifers tested on this circuit, 406 cows 
and 190 heifers were included in Class I., and 54 cows and 13 
heifers in Class III. Thus, of the total cows and heifers tested, 
53 per cent were placed in Class I. and 6 per cent in Class III, ; 
an improvement of 9 per cent and 1 per cent respectively, com- 
pared with the average results of Circuits 1 and 2 in 1916, and 
an improvement of 29 per cent and 6 per cent respectively from 

Circuit No. 2. 

(Castle-Douglas and Kirkcudbright Districts.) 

The number of members on this circuit was 23. The 
members were situated chiefly in the Kirkcudbright district 
and towards Castle-Douglas. The number of cows tested was 
1383. 
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The district is almost entirely a cheese - making one, and 
practically all the cows calve in the early spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 1383 cows and heifers tested on this circuit, 370 cows 
and 185 heifers were included in Class I., and 98 cows and 13 
heifers in Class III. Thus, of the total cows and heifers tested, 
40 per cent were placed in Class I. and 8 per cent in Class III. ; 
an improvement of 2 per cent and 1 per cent respectively, 
compared with the average results of Circuits 2 and 3 in 
1915, and of 13 per cent and 6 per cent respectively from 
1914. 


Genbkal Review. 

It was inevitable that Milk Recording in 1916 should be to 
a lai^e extent influenced by the war. The number of cows 
tested was reduced from 26,572 in 1915 to 22,702 in 1916. 
This is the first reduction in the number of cows tested 
annually under the scheme of the Association since 1904, the 
year after the inauguration of systematic milk recording in 
Scotland; and it is safe to assume* that but for the war the 
number of cows tested in 1916 would have been higher than 
in any previous year. And when all the circumstances are 
considered, it is a matter for congratulation that the reduction 
in number was not greater. 

During 1915 the difficulties in milk production tended to 
increase rather than diminish, and for various reasons a 
number of dairy farmers decided to give up recording at the 
end of the year. Special difficulties which dairy farmers had 
to contend with were scarcity of labour and costs of concen- 
trated cattle foods and artificial manures. A number of 
former members decided to dispose of their entire herds. A 
number of local societies were obliged to consider whether 
milk recording could be continued in 1916 or during the 
period of the war. Several societies agreed to leave the matte* 
to the decision of the Executive Committee. 

The matter was discussed at a meeting of the Executive 
Committee, and the Committee were unanimously of opinion 
that the circumstances did not warrant suspension of milk 
recording. Attention was drawn to the report of the Scottish 
Departmental Committee on Food Production, and to the efforts 
of the Board of Agriculture for Scotland to impress upon 
farmers the necessity of increasing home production in 1916. 
It was pointed out that through the efforts of the Association 
milk production in Scotland had already been considerably in- 
creased, and that it was undesirable that local societies should 
suspend or relax their efforts in that direction. 

The difficulties in 1916 merely served to show to what 
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degree milk recording was already considered indispensable in 
Scotland, and how many farmers fully realised the importance 
of the work. 

Milk recording was continued by twenty-eight local societies 
comprising 533 members, and the results obtained more than 
justified their enterprise. More than this number of dairy 
farmers desired to continue recording, but a considerable number 
were compelled to discontinue by the decisions of small major- 
ities. In a number of cases some of the members of a society 
which discontinued were included in neighbouring societies ; but 
in other cases such an arrangement was not possible, owing to 
the large distances separating the applicants from the nearest 
recording district. But most of the members who discon- 
tinued recording did so with the intention of resuming after 
the war. 

No new societies were formed in 1916, but a certain number 
of new members were obtained throughout the various districts 
and accommodated in existing societies. It was evident also 
that many other dairy farmers were interested in the subject, 
and intended to commence recording as soon as conditions again 
became normal. 

During the year thirty-one recorders or members of the cen- 
tral staff, including the inteiim assistant superintendent and 
also his successor, left to join the Army or for other reasons, 
and by the end of the year not a single recorder remained who 
was eligible for military service. The removal of so many ex- 
perienced recorders could hardly fail to have a considerable 
influence on the recording. Of the factors affecting the progress 
of milk recording the individuality of the recorder is one of 
the most important. An inefficient, careless, or unpopular 
recorder renders recording unpopular among dairy farmers; 
while, on the other hand, a conscientious and popular recorder 
has great influence in stimulating interest in milk recording 
in the district and increasing the membership. 

The Committee, however, were able to recommend a sufficient 
number of qualified women-recorders, and also a small number 
of young men-recorders ineligible for military service. Un- 
fortunately a number of local societies at first held rather 
conservative views with regard to the employment of women- 
recorders, and in such cases there was considerable diflSculty 
in obtaining suitable recorders from among the small number 
of young lads available. Few of the young men applicants 
under military age proved to be reliable recorders; in most 
cases they faded to carry out the duties faithfully and con- 
scientiously. In the case of societies who agreed to employ 
women-recorders, a better selection was possible, and little 
or no difl&culty was experienced. Qualified women-recorders 
of the proper type were found to be quite capable of success- 
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fully carrying out all the duties connected with milk re- 
cording ; and a number of societies who formerly were opposed 
to the employment of women-recorders subsequently appointed 
a woman-recorder. Twenty women-recorders were employed 
in 1916, and a number of these recorders were found to be 
exceedingly popular with the members, and to be most reliable 
recorders. 

Owing to shortage of labour on farms, the conveying of the 
recorder and the apparatus from one farm to another was a 
more serious item than formerly. A number of members who 
had longer distances to travel felt compelled to give up 
recording for this reason alone. A solution of this diflBculty 
has been found in local societies owning a small pony and trap 
for the purpose. Several societies who formerly did not own a 
turnout procured one during the year. 

Previous to the war all the G-erber milk-testing apparatus 
used by local societies was manufactured in Germany or 
Austria; and in 1915 the Committee experienced difficulty 
ill procuring the necessary supplies, but were ultimately able 
to purchase forward supplies by new makers at increased 
prices. In 1916 less difficulty was experienced in this respect, 
but the higher prices for apparatus continued. 

In May 1915 the Government requisitioned the larger part 
of the output of sulphuric acid in this country, and the firm 
supplying the Association had difficulty in meeting the Asso- 
ciation's requirements. In 1916, with the exception of the 
month of August, no great incouvenieuce was caused by delay 
in delivery of acid. The Government produced a larger pro- 
portion of their sulphuric acid requirements by means of their 
own plant. The price paid in 1916 was the same as in 1915 — 
namely, 10s. per cwt. The strong two- compartment cases and 
rubber-stoppered jars specially designed for the conveyance of 
sulphuric acid by rail, and first used in 1915, were employed 
during the year, and were found of great service in facilitating 
delivery of acid to the various districts. 

With regard to the supply of amylic alcohol, the cheaper 
quality, used for the first time in 1916, was continued in use 
in 1916 with satisfactory results; and adequate supplies were 
obtainable at the very moderate price of Is. 6d. per lb., com- 
pared with the former price of 2s. 6d. 

On account of the unfavourable conditions prevailing in 
1916, many anticipated that milk yields would be below the 
average. The very large herds suffered more in this respect 
than the smaller herds. The weather generally in 1916 was 
also unfavourable, as evidenced by the diminution of farm 
produce in Scotland as a whole, and the untoward season no 
doubt reacted to some extent on the milk records. Thus we 
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find that the better herds were hardly able to maintain their 
high standard of 1915. 

Under the circumstances it would not have been surprising 
had a considerable drop in the milk records generally occurred, 
and it is all the m<m gratifying to find on the contrary a 
substantial geueral improvtmenL 

The following table shows for each society the number and 
percentage of cows and heifers of each class : — 



Cows and Heifers. 

Society. 

Number. 

Percentage. 


Total. 

Class 

I. 

Class 

III. 

Class 

1. 

Class 

III. 

1. Annandale .... 

950 

673 

21 

71 

2 

2. Ayr and Stair 

725 

421 

39 

68 

5 

3. Carrick 

584 

235 

37 

471 

71 

4. Central Ayrshire No. 1 

635 

363 

32 

67 

5 

5. Ooylton and District . 

501 

412 

10 

82 

2 

6. Cumnock .... 

654 

468 

8 

72 

1 

7. Dumbartonshire , 

570 

325 

25 

57 

4 

8. Dumfries and District . 

673 

270 

60 

40 

9 

9. Dunragit .... 

1064 

650 

7 

61 

1 

10. Fenwick (High) . 

954 

667 

26 

59 

3 

11. Fife 

706 

456 

26 

65 

4 

12. “JohnSpeir” . 

718 

263 

25 

441 

4* 

13. Kin tyre and Islay 

740 

149 

95 

20 

13 

14. Kirkcolm and District 

943 

491 

8 

66‘ 

1» 

15. Kirkcolm and Leswalt 

1033 

440 

32 

43 

3 

16. Kirkmaiden and Stoiieykirk 

1367 

301 

78 

33 > 

8' 

17. Lesmahagow 

625 

353 

23 

66 

4 

18. Lower Wigtownshire . 

1230 

674 

86 

56 

3 

19. MauchJine .... 

618 

456 

14 

74 

2 

20. Monkton and District . 

818 

377 

70 

46 

8 

21. Montgomerie 

751 

546 

7 

73 

1 

22. Nithsdale .... 

910 

461 

64 

50 

7 

23. North of Scotland 

369 

130 

18 

39' 

5' 

24. Ochiltree .... 

482 

322 

11 

67 

2 

25. Renfrewshire (Upper Ward) 

597 

258 

34 

43 

6 

26. Stewarton and Dunlop 

972 

485 

68 

60 

6 

27. Stewartry No. 1 . 

1130 

596 

67 

63 

6 

28. Stewartry No. 2 . 

1383 

555 

111 

40 

8 

Of all the cows and heifers \ 
tested in 1916 j 

22,702 

11,697 

1043 

63i> 

4f' 

Comparison with 1915 

26,572 

12,313 

1661 

46 

6 

Comparison with 1914 

26,424 

10,439 

2307 

39i 

9 


^ Excluding herds not tested to the end of the recording season : 14 herds 
(762 cows) in all. 

VOL. XXIX. 
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Eeviewing the results of the twenty-eight societies as a whole, 
we find that of 22,702 cows and heifers tested in 1916, 11,697 
or 63i per cent were included in Class L, and only 1043 or 4| 
per cent in Class III. 

Thus, 63J per cent of all the cows and heifers tested gave a 
milk yield equivalent to not less than 714 gallons containing 
3*6 per cent milk fat in the case of a cow, and 671 gallons in 
the case of a heifer ; while less than 5 per cent gave a milk yield 
equivalent to less than 474 gallons containing 3*6 per cent milk 
fat in the case of a cow, and 380 gallons in the case of a heifer. 
In 1916 only 46 per cent were eligible for Class I., and 6 per cent 
were included in Class III. So that the records of 1916 com- 
pared with the records of the previous year show a general 
improvement of 7i per cent in Class I. and of IJ per cent in 
Class III. 

A perusal of the brief reports on the work of individual 
societies shows a highly consistent improvement throughout. 
In a few cases a relatively great advance in 1916 was followed 
in 1916 by a certain falling ofiF, but in such cases when com- 
parison is made with 1914 it is found that a decided improve- 
ment has been maintained. 

Considering the disadvantageous conditions for milk produc- 
tion in 1916 already referred to, and the unfavourable weather 
during the season, it is evident that the improvement in the 
herds tested under the Association’s scheme must be attributed 
mainly to improvement in the inherent milking qualities of the 
animals by selection and breeding on milk record lines. Thus, 
further evidence has been obtained that the objects of the Asso- 
ciation are being steadily attained year by year. 

The Association’s method of comparing milk yields and of 
estimating progress in this respect is by ascertaining the per- 
centage of animals included annually in Classes I. and III. 
respectively, as defined on page 190. This is a convenient 
method of comparison. Further, it is probably a sound policy 
to encourage the formation of herds composed entirely of good- 
milking animals, and containing no unprofitable cows, rather 
than herds containing a number of cows giving abnormally high 
yields which cannot be maintained without risk of deteriora- 
tion of the animals and of their progeny. 

Yet it is important to know what a given increase in the 
percentage of Class I. cows means when translated into actual 
milk yield. It is obvious that a natural improvement in the 
percentage of Class I. cows, in a total of approximately 26,000 
cows, of from 39 J per cent to 63 J per cent in two years, repre- 
sents a large and rapid increase in milk yield. The actual 
figures could be obtained only by laborious calculations. But 
it is possible to obtain a sufficiently approximate estimate for 



UXlSi BE00BD8. 


219 


all practical purposes by dealing vfith the results of a small 
number of typic^ herds. We give below the results of a brief 
investigation of the records of 10 herds, comprising herds well 
above the average, approximately average herds, and herds 
below the average: — 


Hsrd. 

Number of Cows 
tested in 1916. 

Percentage in Class I. 
in 1911. 

Percentage in Class I. 
in 1916. 

Improvement in tof- 
centage in Class I. in 

5 years. 

Average milk yield in 
gallons at 1 per cent 
in 1911. 

Average milk yield in 
gallons at 1 per cent 
in 1916. 

Per cent improvement 
in average milk yield 
in 6 years. 

Society. 

Farm 
Letter 
in 1916. 

Ochiltree 

R 

20 

69 

100 

31 

2716 

3865 

24 

Oarrick . 

0 

43 

62 

95 

38 

2658 

3314 

25 

Stewartry II. . 

U 

77 

42 

82 

40 

2327 

2918 

25 

Mauchline 

M 

54 

40 

80 

40 

2351 

t2959 

26 

Garrick . 

E 

42 

16 

55 

40 

2000 

2458 

23 

Dunragit . 

A 

64 

5 

53 

48 

1771 

2455 

39 

Newton Stewart 

L 

84 

n 

53 

42 

1862 

2413 

30 

Whithorn 

I 

79 

26 

51 

25 

2229 

2668 

20 

Whithorn 

0 

67 

10 

49 

39 

1961 

2384 

22 

Stewartry I. . 

L 

55 

6 

46 

40 

1788 

2866 

38 

Average of 10 Herds 

37-8 


26*7 

Average of 6 years 

7.56 


5*34 


From the above table we find that the percentage improve- 
ment in milk yield in five years has been remarkably similar 
in poor, average, and good-milki ag herds alike, the average rate 
of improvement being approximately 5*34 per cent per annum. 

But our main object at present is to ascertain whether there 
is any approximately constant ratio between the percentage 
improvement in the number of Class I. cows and the percentage 
improvement in average milk yield. Here, again, we find that 
the ratio is remarkably constant in poor, average, and gocd- 
milking herds, the average ratio being 37*8 to 26*7, or approxi- 
mately 1*42 to 1, This ratio would seem to be a good working 
factor on which to base a calculation of total improvement in 
milk yield of all cows tested. The improvement in the number 
of Class I. cows in 1916 compared with 1916 was 7i per cent, 
and in 1916 compared with 1914 was 6^ per cent. Therefore, 
according to the ratio obtained, the percentage increase in milk 
yield in 1916 was or approximately 6T per cent, or a little 
over 6 per cent per annum, and the percentage increase in 1915 
was or approximately 4*58 per cent per annum. These are 
results which we believe will be readily accepted as moderate 
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estimates by those who have practical acquaintance with dairy 
herds in which milk recording has been conducted. 

The total increase in milk yield in 1916 of the 22,702 cows 
and heifers tested, calculated at the rate of 5 per cent per 
annum, amounts to not less than 770,746 gallons of milk 
of 3*5 per cent fat. But increase in milk yield which is due 
to improvement in the inherent milking qualities of the cows 
is a cumulative increase. So that the total increase in milk 
yield of all the cows tested during the 14 years (1903-1916 
inclusive) in which milk recording has been carried on in Scot- 
land must represent a very large volume of milk. Taking only 
the last five years, the period during which a grant has been 
given annually from the Development Fund, and estimating on 
the moderate basis of a percentage increase in milk yield of 
4*75 per cent per annum, we get the following result: — 


Year. 

Number of 

Cows tested. 

Estimated total increase 
m milk yield in gallons 
at 8 5 per cent fat com- 
pared with the previous 
year. 

Estimated total increase 
m milk yield in gallons 
at 8*6 per cent ftt com- 
pared with 1911. 

1912 

18,356 

488,269 

488,269 

1913 

22,816 

637,251 

1,125,520 

1914 

26,424 

774,421 

1,899,941 

1916 

26,572 

817,886 

2,717,827 ! 

1916 

22,702 

1 732,209 

3,450,036 1 

1 

Total increase in five years 

1 

9,681,593 j 


Sceptical critics are fond of insinuating that the milk recoids 
of the Association may not be reliable. The records are merely 
estimates of the actual milk yields; but that the estimated 
yields approximate closely to the actual yields in nearly all 
cases has been definitely established. 

But we are not at present dealing specially with the total 
quantity ot milk recorded, but more particularly with the 
improvement in the milk records when compared with similar 
records of previous years made under similar conditions ; and 
the improvement in the records is an accomplished fact. To 
account for such improvement satisfactorily, apart from actual 
improvement in milk yield, critics would require to show that 
the improvement has been merely in the art of deception. Yet 
though the Association’s rules with regard to leccvrding have 
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been made more stringent from time to time, and supervision 
has been increased, the rate of improvement as shown by the 
records has been fully maintained. 

In the above estimates of improvement in milk yields, no 
account has been taken of improvement in herds outside of 
those tested, due to the use of milk record sires. Yet the 
better-known herds tested under the Association’s scheme have 
disseminated annually a large number of young bulls off heavy- 
milking dams. It is gratifying to see the keener demand for 
such bulls, and the higher prices offered for them as the value 
of milk recording becomes more and more widely recognised. 

The Executive Committee have decided on a forward step in 
1917 which sliould prove a distinct stimulus in this direction. 
The Committee have decided to publish in their Annual Beport 
a register of good-milking cows, giving full particulars of the 
milk records, and the names and addresses of the owners. At 
present many owners of herds on the outlook for young bulls 
from proved good-milking dams have difficulty in knowing where 
to apply. In future, the special register in the Association’s 
Annual Report should meet this felt want, and ought therefore 
to have a distinct influence in accelerating the rate of progress 
in milk production in Scotland. 
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ANALYSES FOR MEMBERS DURING 1916. 

By Dr J. F. TOCHER, Aberdeen, Anelyit to the Society* 

The number of samples submitted for analyses during the year 
1916 was 144. The following table shows the numbers and 
nature of the samples analysed during the last six years : — 



1916. 

1016. 

1914. 

i9ia. 

1912. 

1911. 

Fertiliiers 

47 

36 

48 

46 

68 

68 

Feeding-stuffs 

34 

28 

28 

25 

28 

23 

Waters . 

22 

26 

44 

27 

16 

17 

Miscellaneous 

41 

61 

22 

19 

21 

18 


144 

141 

142 

117 

122 

126 


Eebtilisebs. 

General . — Samples of all the well-known varieties of fertil- 
isers were submitted for analysis, slags and special mixtures 
being predominant. The typical potato manure for 1916 was 
one represented by the following values — namely, soluble phos- 
phate, 14'8 per cent; insoluble phosphate, 9'2; nitrogen, 6*5; 
and potash, 2'4 per cent. The proportion of potash was only 
about 1 per cent lower than the proportions usually found to 
be present in pre-war times. The proportion of nitrogen in 
potato manures was distinctly higher this season than it was 
during the previous three seasons. Contrary to previous ex- 
perience, the samples of slag submitted for analysis showed 
great variation in composition. Two contained less than 3 
per cent of citric soluble phosphate, one contained 6 per cent, 
two contained 26'5 per cent, one contained 31*4 per cent, and 
one 34'3 per cent. One sample was found to be deficient in 
total phosphates to the extent of per cent, and in citric 
soluble phosphate to the extent of 12^ per cent. So large a 
deficiency as 12^ per cent in citric soluble phosphate deserves 
special notice, as usually basic slags are well up to the guar- 
antee both in citric soluble phosphate and in total phosphate. 
Slags possessing a low citric solubility were found to contain 
less than 16 per cent total phosphate. Where the prices were 
higher than the current market value when the phosphate con- 
tent was considered, the terms were adjusted between the buyer 
and seller on the basis of the current price at the date of sale. 
A sample of whalebone meal was found to contain 4'4 per cent 
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of nitrogen and 47 per cent of insoluble phosphate. A sample 
of guano was analysed showing the high content of both nitro- 
gen and potash, and is mentioned as showing one of the many 
sources of the supply of potash for fertilising purposes. 

IHatomacecms Peat . — Several samples of diatomaceous peat 
were examined. It was found that these samples were not 
sufiBciently pure to be useful for mixing with explosives, but 
the peat would be very useful as an absorbent of antiseptic 
liquids. The following table gives the results of analysis of 
the four samples of diatomaceous peat : — 



Moistuip. 

Silica. 

Nitrogen. 

Lime. 

Potash. 

1. 

79-85 

8-91 

0*38 

0-20 

0*16 

2. 

14-33 

62-76 

1*21 

0*40 

0-26 

3. 

68-92 

37-38 

0-03 

0-44 

0-26 

4. 

2-38 

86*61 

0-03 

0-46 

0-83 


Feeding Stuffs. 

Gcnet'al — There was a greater variety than usual of feeding- 
stuff's analysed during 1916. These included bean middlings, 
cooked maize, dried dreg, wheat germs, millers’ offals, bean- 
meals, oatmeals, Indian meals, besides the usual earth-nut, 
linseed, cotton-seed, and mixed cakes. Two of the samples of 
oatmeal were distinctly below the quality for ordinary Scots 
oats. 

Bean-Meal . — Several samples of bean-meal were found to be 
adulterated with oat husks and other foreign matter. The 
average composition of bean-meal from beans belonging to the 
species Vicia, the broad ” or “ field ” bean, was found to be as 
follows: 1*9 per cent of oil, 281 albuminoids, and 46’8 per 
cent carbohydrates. Meal made from haricot beans was found 
to contain 1*6 per cent of oil, 20*3 per cent albuminoids, and 
56*6 per cent carbohydrates. These figures represent the 
average composition of what is ordinarily understood as bean- 
meal. Of the adulterated samples one was found to contain as 
much as 6*3 per cent of oil, 19*8 per cent of albuminoids, and 
50*4 carbohydrates. The adulterant in this case was oat 
husks. Another sample was found to contain 10 per cent of oil 
and 24 per cent of albuminoids, and was also found to contain 
“soya” beans as well as “broad” bean. The adulterated 
samples could not be said to be injurious to stock, but they ware 
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sold to the prejudice of the purchaser in being characterised as 
**bean*meal’' instead of, say, "'bean mixture.” In certain 
cases the price of the bean-meal was leas than the current price 
of beans at the time of purchase* 

The problem of determining whether or not it is possible 
under the Fertilisers and Feeding StuflFs Act, 1906, to require 
from manufacturers a statement naming the particular genus, 
species, or variety of bean-meal, or of standardising, as it is 
called, bean-meal, is by no means a simple one. It would be 
well to recall the words of the section of the Act bearing on the 
problem. The following is the section referred to : — 

“ Every person who sells for use as food for cattle or poultry 
any article which has been artificially prepared shall give to 
the purchaser an invoice stating the name of the article, and 
whether it has been prepared from one substance or seed, and 
in the case of any article artificially prepared otherwise than 
by being mixed, broken, ground or chopped, what are the re- 
spective percentages (if any) of oil and albuminoids contained 
in the article, and the invoice shall have effect as a warranty by 
the seller as to the facts so stated, except that as respects per- 
centages the invoice shall have effect as a warranty only that 
the actual percentages do not differ from those stated in the 
invoice beyond the prescribed limits of error.” 

It will be seen from this section that the seller must give to 
the purchaser an invoice stating 

(1) the name of the article ; 

(2) whether it is prepared from one substance or seed ; and 

(3) the percentages of oil and albuminoids contained in the 
article of food artiti^cially prepared (as above defined). 

The following list is a selection of the names of articles 
implying that the food is prepared from one substance or seed 
— linseed-cake, ground-nut cake, cotton-seed cake, decorticated 
cotton-cake, undecorticated cotton-cake (Egyptian), undecorti- 
cated cotton-cake (Bombay), palm-nut kernal cake, maize-meal, 
rice-meal, and oatmeal. The following descriptions are usually 
given of foods prepared from more than one substance or seed : 
oilcake, seed-cake, fattening cake, mixed cake, compound cake. 
No indication or statement is usually made to the purchaser 
what these compound or mixed cakes are composed of. Often 
trade names are given for mixed cakes. Three descriptions 
exist which may bear more than one interpretation, and there- 
fore are of an ambiguous character — pea-meal, bean-meal, nut- 
meal. It is quite open to any seller of bean-meal to supply 
bean-meal prepared from soya bean, locust bean, all the species 
and varieties of broad bean, all the species and varieties of 
kidney bean, and several other genera and species of plants 
which yield pods or legumes. It is quite true that soya bean 
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is not usually sold as bean-meaL It is usually described ^ 
soya-bean meal. But soya bean has been found present in 
bean-meal made mainly from broad bean. It is also the case 
that locust-bean meal is not usually put on the market as bean- 
meal. It is offered as locust-bean meal. 

So far as chemical composition is concerned, peas and beans 
fall into four distinct groups and classes — namely, (1) the various 
genera and species of broad beans (of various home and foreign 
origins), of which the “ broad ” bean and “ kidney ” bean are the 
types, possessing not more than per cent of oil, and album- 
inoids varying from 20 to 28 per cent ; (2) the group of peas 
(English and foreign) never possessing more than per cent 
of oil, and albuminoids ranging from 22 to 32 per cent ; (3) the 
group of soya beans from various foreign sources having about 
17 to 19 per cent of oil, and 32 to 38 per cent of albuminoids ; 
and (4) the species of locust beans {Ceratonia siliqua) contain- 
ing 1 per cent of oil, 5 per cent of albuminoids, and 70 per cent 
of digestible carbohydrates. 

Judging from the great differences in the percentages of the 
constituents of the foods in each of the four classes, it is clear that 
sellers should be required, on this ground alone, to state to which 
of the four classes the manufactured article belongs. They are 
foods with distinctly different proportions of oil and albuminoids, 
and with different names, each of them habitually used by both 
buyers and sellers, to describe the respective classes, and the 
names are not interchangeable. One cannot supply locust-bean 
meal for soya-bean meal, although it would appear from the 
wording of the section that all the four could be supplied as 
bean-meal if “ bean-meal ” is properly used as a name of an 
article prepared from one substance or seed. The problem now 
is : Is bean-meal really a proper term stating the name of the 
article prepared from one substance or seed, as required by 
section (2) ? It is clear that the use of the term “bean-meal,” 
as describing an article made from one substance or seed, is not 
a compliance with the provisions of section (2), although by use 
and wont “ bean-meal ” is understood to mean meal made from 
a species of broad bean or a species of kidney bean. As has 
been shown, it can be used, and has been used, to describe soya- 
bean meal and locust-bean meal, as well as to describe meal 
made from various species of beans and peas. Whether or not 
sellers should be further required to state the genus and species, 
and also origin of the seed or substance from which the meal is 
made, in order that the article may be properly named, depends 
(1) upon whether section (2) of the Act legally compels them 
to give these particulars ; and (2) whether it is possible that 
the analyst can detect, for example, the presence proportion 
of, say, meal made from “ field ” or “ broad ” bean, and the pro- 
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portion from “ kidney ” or “ haricot ” bean in a mixture of these 
two genera. From microscopical examinations of all the genera 
and species, the analyst could say whether the meal was a 
mixture of " broad ” beans and ** kidney ” beans, from whatever 
source the “ broad " bean or “ kidney ” bean was drawn. It is 
doubtful whether one could state accurately the proportions of 
“ broad ” bean and “ kidney ” bean in a mixture, but one might 
be able to state the proportions roughly from a microscopical 
examination. Indeed, one must go further than this. No 
analyst can do anything further than estimate from the known 
average composition of, say, oatmeal and broad ” bean -meal, 
and from his quantitative chemical results and quaUtative 
microscopical examinations, what are the likely proportions of 
oats and “ broad ” beans in a mixed meal composed of “ broad ” 
beans and oats. The point now is : Is an official agricultural 
analyst required to state the proportions of, say, oats and 
“ broad ” beans in a meal sold as from a single substance or seed, 
but found to contain both oats and “ broad ** beans ? Is he re- 
quired to state the proportions of, say, “broad” beans and 
“ kidney ” beans in a meal sold as from a single substance or 
seed, but found from a microscopical examination to contain 
both “ broad ” beans and “ kidney ” beans ? It is clear that an 
analyst is not required to state the proportions, for two very 
excellent reasons, namely: — 

(1) Section 2 does not make any such provision ; the meal 

is either from a single substance or from two or more 

substances. 

(2) The analyst cannot be required to state more than he is 

able to state from his scientific knowledge. 

The percentage composition of the constituents of “broad” 
beans and “kidney” beans, for instance, is very similar, and 
an analyst could not definitely state from chemical composition 
whether the meal was from one genus or the other. He could 
tell from a microscopical examination which genus the meal 
was derived from. That is all, and it is sufficient for the pur- 
pose of the Act. Sellers of bean-meal should be compelled to 
state more specifically than they have hitherto done the name 
of the article. The term “bean-meal” is not really a proper 
term stating the name of an article prepared from one sub- 
stance or seed, as required by section (2) of the Fertilisers and 
Feeding Stuffs Act, 1906. Dairy farmers and agriculturists 
generally would have no complaint to make if a meal made 
from one substance or seed took its name from that substance. 
If, for example, the meal was made from “ broad ” or “ field ” 
beans, and the term “ broad-bean meal ” or the term “field-bean 
meal” were used, and its origin stated, there would be no difficulty 
gn the part of the farmer in understanding what was offered for 
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sale. Mixtures of different species of beans should be sold 
as such, and in everj such case farmers should demand from 
the seller a statement as to the proportions of oil and albu- 
minoids guaranteed to be present in the mixture or in the meal 
stated to be made from two or more substances or seeds. 

Qround-Nut Cake , — It sometimes happens that a sample of 
a fertiliser or a feeding-stuff may be quite up to the guarantee 
in the constituents named, but the material may not be value 
for the money paid. This arises mainly from the manner of 
sampling. A ground-nut cake was examined which was quite 
normal in composition, but which was found to be otherwise 
abnormal on account of the fact that occasional pieces of the 
cake contained pebbles of considerable size. For any one 
examination of this kind it is necessary to send not a small 
sample of ordinary size, but several complete pieces of the 
cake drawn from the consignment at random. It is very 
much to be regretted that the reputation of so excellent and 
rich a food as ground-nut cake should be endangered by 
such abnormal conditions. Another sample of cake was ex- 
amined bacteriologically, because it was suspected of containing 
pathogenic organisms extremely dangerous to the life of farm 
stock. A small sample of less than half a pound was sent in 
this case. In a case of this kind a large mixed sample should be 
examined, and samples of other substances ought also to be sent 
for examination, as the problem cannot be settled by a negative 
result from one sample of one suspected feeding-stuff. All 
likely material should be examined. It is open to any one 
to have such samples examined by the local authorities, and 
also by the experts employed by the Board of Agriculture. 


Miscellaneous Samples. 

Woolhall in Lamls , — Among the miscellaneous samples sub- 
mitted to analysis were several carcases of young Cheviot lambs 
which were reported as having died of scour. These lambs were 
about a week old. No mineral or vegetable poisons were 
detected in the alimentary canals of these animals, but their 
stomachs contained more or less wool; while portions of the 
bowel wall, which was in a highly inflamed condition, were 
found to contain organisms associated with gastro-enteritis. 
Quite probably this is a case of infection from the soil, and, as 
a preventive measure, the setting apart of a grass field for the 
lambing of ewes has been recommended. I advised that the 
field should be thoroughly limed at the fall of the year, and 
that the ewes should be kept in this special grass field for at 
least a month after lambing. At the end of this period the 
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kmb» would have developed more resistive power to infection, 
and since time would have been allowed for grass to grow 
longer, there would be less chance of picking up fragments 
of soil. 

Medicinal Several samples of medicinal plants were 

examined during the year. These were sent in for the purpose 
of having the proportions of active constituents determined and 
of obtaining advice as to their suitability for cultivation. Two 
of the samples were seeds from two varieties of meadow saffron, 
and were found to contain proportions of active constituents 
considerably above the average. Colchicum or meadow saffron 
contains, both in the subterranean stem and in the seed, a valu- 
able active principle which is used in medicine for the relief of 
pain in gouty affections. Meadow saffron, as the name implies, 
grows in moist meadows. It is common in some parts of 
England, and, when common, the seeds and stem are worth 
collecting; but the general cultivation of meadow saffron is 
impracticable for many reasons. Foxglove or digitalis is a 
well-known plant, the leaves of which are collected during the 
second year of growth, just as the plants are commencing to 
flower. The proportions of the active constituents are very 
variable in the wild plant, and drug farms exist where foxglove 
IS cultivated in order, by selection, to secure a variety of plant 
more constant in yield of physiologically determined active 
constituents. The growing of medicinal plants is a special 
branch of farming which requires considerable skill and know- 
ledge of plant life, and is not to be recommended in the absence 
of special facilities and a suitable training. 

Waters.— A large number of samples of waters were examined 
during the past year. One of the most difficult problems for 
an analyst to solve is to determine in certain cases whether a 
farm water supply, which has been found of doubtful quality or 
bad for human consumption, is injurious or dangerous to the 
health of live stock. It may, however, be stated quite definitely 
that no stream or farm supply which has been found to be 
distinctly polluted with sewage, as indicated by bacteriological 
tests, should be used for cattle or horses. The standard of 
quality should be almost, if not quite, the same standard as 
that employed in the case of man. 
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MILKING MACHINES. 

EEPOET ON AN INVESTIGATION by the SOCIETY EEGAEDING 
THE USE OF MILKING MACHINES IN SCOTLAND. 

By WILLIAM BURKITT, B.Sc., F.H.A.S., N.D.D. 

In commencing a report on this subject, it would be well to 
consider a brief history of milking by machinery. 

As early as 1819 Americans tried to replace hand-milking 
by other methods, and in this country attention had been 
given to this matter, but it was not until 1840 or thereabouts 
that much was done, the first step being the use of milk 
syphons or milk tubes, which were soon discarded.^ 

The next method adopted was that of mechanical pressure 
on the teats, resembling hand-milking, the inventor being an 
American named Mayor ; and many machines of this type have 
been experimented with both in America and Europe even up 
to the present time. However, it is now a well-recognised fact 
that milking by suction is the most satisfactory and natural 
method, and most nearly resembles the action of the calf when 
sucking. 

Suction machines were first used in America in 1878, and 
the use of this system, which was gradually improved, spread 
over Europe and Australasia. 

Early in the eighties, Scotsmen began to work on milking 
machines, the first machine patented in Scotland being that of 
Murchland of Kilmarnock in 1890, on the working of which the 
late John Speir reported in the Society’s ‘ Transactions ’ for 1892. 
Mr Speir had himself experimented with a milking machine 
between the years 1875 and 1881, and he reported of the 
Murchland machine that though it did not milk well enough 
to satisfy the average farmer, where hand-milking was difficult 
to accomplish, mechanical milking could be tried without 
anxiety as to the result : good work could be done if interest 
was taken in the working of the apparatus, which worked on 
a system of continuous suction, the defect of which is that it 
interferes with the circulation of the blood and produces con- 
gestion in the teats and udder. 

Shortly afterwards. Gray and Nicholson of Stranraer invented 
a very similar machine with horn teat-cups, and in 1896 Dr 
Shields of Glasgow brought out the Thistle Mechanical Milk- 
ing Machine, which marked a great step in advance, as the 
injurious syistem of eon/tinuous suction was replaced by inter- 
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mittent suction or pulsation. The machine, however, had the 
disadvantage that as the pulsator had to be placed close to the 
power, and frequently some distance from the byre, the large 
volumes of air passing through the tubing were therefore very 
injurious to the milk, more particularly as it was found that 
some milk got into the pipes. 

In 1897 the Highland and Agricultural Society held a com- 
petitive trial of milking machines in connection with their Show 
at Glasgow. The Thistle and Murchland machines competed, 
and were seen at work at various farms by the Committee, who 
awarded the prize of £50 to the Murchland machine. It is 
interesting to note here that as late as July last a Murchland 
machine was in regular use at the farm of Mr Kobert Leiper, 
Yardbent, Strathaven, and he expressed himself as satisfied 
with it; unfortunately, owing to a temporary breakdown, it 
was not seen at work during this inquiry. 

Though it was unsuccessful at the above-mentioned trial, it 
is from the Thistle machine that the more recent milking 
machines have evolved, such as the Lawrence-Kennedy and 
the Wallace. The former was invented by Messrs Lawrence 
& Kennedy of Glasgow, the latter by Messrs Wallace of Castle- 
Douglas in 1907 ; in each case the suction is intermittent, this 
effect being produced by pulsators. 

Eeoent Developments. 

During the last ten years there has been a great development 
in milking machinery, and in 1913, when the Eoyal Agricul- 
tural Society of England held a trial of milking machines at 
Bishop Auckland, seventeen machines were entered, twelve 
competed, of which three milked by external pressure on the 
teats, the remainder by suction; and, whilst one of the pressure 
machines did good work, the bacterial infection of the milk 
through exposure to the air was too great, and the Judges 
awarded the prizes to two machines of the suction type, prefer- 
ence being given to a Swedish machine in which there was 
a minimum of indiarubber tubing used, the Judges therefore 
considering the machine was less expensive in upkeep and 
more easily cleaned. 

Origin of this Inquiry. 

In January 1916, at the meeting of the Board of Directors of 
this Society, on the motion of Mr William, Poole, it was agreed 
that the Implement Trials Committee should consider in what 
way the Society could assist in increasing the use of milking 
machines in Scotland, and report. At the February meeting 
of the Board of Directors this Committee reported that they 
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had decided to prepare a Schedule of Inquiries, to be sent to all 
users of milking machines in Scotland, with a view to obtain- 
ing material for consideration by the Committee. This report 
was approved, and a Sub-Committee, consisting of Mr J, T. 
McLaren, Convener, Mr Charles Douglas, D.Sc., Dr David Wilson, 
Mr Alexander Cross, Mr William Poole, Mr John M*Caig, and 
the Secretary, was appointed to ‘draft the Schedule and deal 
with the replies received. 

Schedule of QassTioNs. 

The following Schedule was then drawn up and sent out, as 
far as could possibly be ascertained, to every user of a milking 
machine in Scotland — viz.; — 

1. What is the name of the milking machine you are using, 
and who are the makers? How long have you had it 
in use? 

2. What is the maximum number of cows it is fitted to 
milk, and what is the daily average number of cows milked ? 
Do you use it all the year round? 

3. What source of power do you employ ? State the horse- 
power; and if an oil or petrol engine, the maker. Does this 
engine do other work, and if so, what work? 

4. If your machine works by suction, what type of pump 
do you employ? What pressure, as indicated by gauge, do 
you find necessary ? In your machine, what is the proportion 
of pulsators to cows milked ? 

5. Wh i\t is the average time required to milk the above 
number of cows, and how many persons are required? Are 
the cows hand - stripped after the machine, and about what 
quantity of strippings do you get per cow? Is there any 
difficulty in keeping each cow*s milk separate-? 

6. Have you ever found any irritation or injury to the teats 
of a cow from the use of the machine ? Do cows take readily 
to its use ? Have you had cows that held up their milk, or 
were so fractious with the machine that they had to be milked 
by hand? If so, about what proportion? How soon after 
calving do you begin to use the machine? 

7. Have you any records, or failing that, have you formed 
any estimate of the difference in the yield of milk, or the 
length of the lactation period, when your cows were hand- 
milked and when milked by machine ? Is it easier with the 
machine to prevent impurities getting into the milk? Does 
the milk keep longer sweet? What is your experience of 
taints arising through the use of the milking machine? 

8. What is your method of cleaning the machine, and what 
time does it require daily ? Do parts require more perfect clean- 
ing periodically, and what does this amount to ? 
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9. What was the total cost of your installation ? Were there 
special circumstances in your case affecting this cost — such as 
situation or construction of byres, or extra power of engine for 
other uses ? 

10. Can you state approximately the average total annual 
cost of running your installation apart from labour, including 
oil, &c., for engine, replacement of rubber connections and other 
parts, and repairs generally ? 

11. In what particulars do you consider there is room for 
improvement in your machine — especially in regard to (a) sim- 
plicity in mechanism, facilitating ease in working and efficiency 
of cleaning ; (6) saving in wear of parts ; (c) easy adaptation to 
any size of teat, and comfort of cow ; (d) obtaining milk as free 
from impurity as possible under practical conditions ? 

If you were installing milking plant now, what changes would 
you make in your engine, pump, or fittings ? 

12. Have you experience of more than one type of milking 
machine ? If so, compare their merits. 

13. Does the success of your machine depend on continuous 
personal supervision ? Are there recurring difficulties or occa- 
sional breakdowns which cannot be overcome by a byreman of 
average intelligence ? 

14. Any additional remarks about milking machines that 
would further this inquiry. 


Ebsponse to Questions. 

Out of 174 forms sent to various farmers in all parts of 
Scotland, 135 replies were received, which must be considered 
a satisfactory response. 

The Committee then decided to appoint an expert to perform 
the following duties : — 

(1) To consider the replies received to the Schedule of 
Inquiries. 

(2) To visit certain of the farms where machines were at 
work. 

(3) To draw up a report for the consideration of the 
Directors. 

With the approval of the Board of Directors, the writer was 
appointed as expert ; and having considered the replies to the 
Schedule, he made a tour of inspection early in August. 


Toue op Inspection. 

OommenciDg at Dumfries on 3rd August, 36 farms were 
visited, as shown on the accompanying itinerary ; 22 machines 
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ITINERAEY— TOUE OF INSPECTION. 


Dato. 

Mornino. 

1 AfTBBKOOK. 

Farm. 

Type of 
Machine. 

Farm. 

Type of 
Machine. 


August 3 

GrichUm Royal Inatitu- 

Wallace 

West Roucan (M. & J. 

Lister 

tion^ Dumfries 


tiindsay) 

IlazHehraSy Lochmaben 
(R. Naim) 

ft 



August 4 

The PZ€£wawfe(J . Wyllie) 
Tinwald Shaws (A. Wil- 

Lister 

Vaccar 

Kirkhouse, Kirkbean 
(J. G. McMyn) 

Wallace 


son) 


TorrorUt Preston Mill 

If 



(W. Cochran^ 

New MamSi Preston 
Mill (T. Sloan) 

Lawrence 

Kennedy 


j 

August 5 

Chapmanton (H. W. B« ' 

Wallace 

Heighton, Kirkcolm 

Lawrence- 

Crawford) 


(W. Cochrane) 

Kennedy 



. Ql&i^ref Kirkcolm 
(W, Kennedy) 

ti 





North Caim^ Srvie 

Lister 




(Geo. Cochrane) 


August 6 

Knockdon (A. Cross) . 

Lawrence- 

Lagg, Ayr (A. Harvey 

Wallace 


Kennedy, 

Stevenson) 




Amo, 

Dunduff (Jas. Hamil- 

It 



Wallace, 

ton) 




Lister 

Drumshang (G. Sloan) 

It 

August 7 

1 Wheat Park. Ayr 
Aitkenbrae (T. C. Lind- 

Amauco 

Crofthead, Tarbolton 

Lawrence- 

Wallace 

(R. Drennan) 

Kennedy 


say) 


Mosshog^ Mauchlino (J. 

Lister 



Borland) 

Mossgicl (A. Wyllie) . 

Amo 





CarsioUf Ochiltree (J, 
Murray) 

Ainanco 




Lessnessock (A. Mont- 

Wallace 


tSandvfordf Monkton 


gomerie) 


August 8 

Amaneo 

Interview with Prof. 


(G. Young) 

Newlands, Darvel (J. 
Alston) 

Lawrence- 

Drummond 

Skerrington Mains, 

Wallace 


Kennedy 

Hurl ford (G. Young; 



Hill House, Qalston 
(J. Drennan) 

Wallace 

Boghead, Galston (K. 

Lawrence- 



Stevenson) 

Kennedy 

August 9 

Woodilce MerUal Moa~ 

j Lawrence* 

Carheth, Kuleam (Dr 

Wallace 

pital^ Lenzie 

Kennedy 

D. Wilson) 



Easter Cadder (R. 

It 



Findlay) 

Interview with J. Camp- 





bell Murray, Esq. 




August 10 

En Campbeltown 


' Aucharua ( J. Barbour) 

Lister 


Oatfield (D. Sommer- 

II 




ville) 

i Bdlemin (Mrs C. Gil- 

Gane 




christ) 

Tourioch (A. Graham) 

Wallace 

August 11 

Motor car failed to turn 

••• 

Returned to Edinburgh 


Should have visited 
West Backs (Gane) 


I 




N.B . — At those fame in itaUo the machine was seen at work. 
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were seen at work, and other machines were inspected and 
the farmers consulted as to their experiences and opinions. 

In all, 8 farms were visited in Dumfriesshire, 1 in Kirk- 
cudbrightshire, 3 in Wigtownshire, 16 in Ayrshire, 2 in Dum- 
barton, 1 in Stirling, and 4 in Argyllshire. The machines 
seen at work were as follows; — 


Amanco 

Amo 

Qane 

Lawrence-Kennedy 


3 Lister . 

1 Wallace 

1 Vaccar . 

4 


5 

8 

1 


Types of Machine. 

At this point it would be well to give a brief description 
of the various machines used in Scotland at the present time. 
As they are all suction machines, working by suction and 
intermittent pressure combined through a pulsator or other 
similar arrangement, the main principles of this type of 
machine may be given first. 


Genekal Points of a Suction Milking Machine. 

In almost every case suction is developed by a vacuum- 
pump, either single or double acting, worked by any of the 
usual sources of power on a farm — water, steam, oil, petrol, or 
electricity. A vacuum of about 14'' to 19" is thus obtained, 
and is transmitted to the byres through pipes usually 
running the length of the byre over the heads of the cows. 
Between each pair of cows is either a single or double stall- 
cock, to which can be attached a flexible tub^, the lower end of 
which is connected to the actual milking machine, standing 
between the cows, which is of course movable from stall to 
stall. The suction actuates a pulsator, which by a moving 
piston-valve produces an alternate suction and pause, or rest, 
thus resembling the intermittent sucking of a calf. This 
pulsator generally rests on the top or mouth of the milk-can or 
receiver, which stands between the pair of cows, and which is 
tightly sealed by the action of the partial vacuum within. 
The pulsator is usually connected by two rubber tubes — one 
for the suction, the other for the milk — to a junction or claw, 
from which lead four or eight short tubes to the teat-cups — 
t.e., an air-tube and a milk-tube to each teat-cup. 

The cups are made of aluminium, gun-metal, or brass, and are 
sometimes nickel-plated, for cleanliness and ease in cleaning. 
As a rule they have an indiarubber lining, and when the 
vacuum acts on the interior of the teat-cup and air is admitted 
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between the rubber lining and outer wall, the rubber contracts, 
grips the teat, pressing out the milk, which is drawn into the 
bucket by the suction. A little air is also often admitted into 
the milk-tube to aid the flow of the milk. 

Wallace, 

Taking the machines in the order in which they were 
inspected, the first was the Wallace, manufactured by Messrs 
J. & E. Wallace of Castle-Douglas. It is generally worked by 
a 3-4 H.P. engine, with a double-action suction-pump, and works 
at a vacuum of 15" to 19", 16" to 18" being most general. It is 
always used with single cans or receivers, that is, one to each 
cow, and there is no pulsator on the top of the can, but a small 
pulsator on each teat-cup, the makers maintaining this gives a 
more efficient milking. The teat-cups carrying the pulsators 
are thus much heavier than usual, but this, it is claimed, is an 
aid to rapid milking, the same effect being produced in other 
machines by the attachment of leaden weights. The four 
pulsators being placed on the teat-cups reduce the amount of 
indiarubber tubing, as it is therefore a single-tube machine, and 
there is only one tube leading from each cup to the claw, and 
one from the claw to the receiver. The rubber linings to the 
cups are somewhat triangular in section, and very stoutly con- 
structed, with a metal or rubber mouthpiece to grip the teat. 


Lister, 

In the Lister machine, manufactured by R. A. Lister & Co., 
Ltd., Dursley, England, we have a three-way joint, one way 
fixing into the stall-cock, which is on top of the air-piping; 
from the other two ways there are two flexible tubes, one to each 
side of the pulsator, which is placed on top of the bucket or 
receiver, which latter may be either a double can to milk two 
cows at once, or a single can as in the Wallace machine. The 
teat-cups are of the usual type as before described ; the rubber 
lining is a plain cylindrical tube, and not nearly so thick and 
strong as in the Wallace ; the lining folds back over the cup 
and is covered by a metal mouthpiece. There is an observation 
glass at the end of each milk-tube on the top of the bucket, and, 
as this is a double-tube machine, there are both milk- and air- 
tubes from each cup. 


Vaccar. 

The Vaccar machine, manufactured by the Vaccar Co., Denman 
Street, London, S.E., is very similar to the Lister, working at a 
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vacuum of IB'' to 17^ There is one tube from the stall-cock to 
the pulsator on top of the can, which may be single or double 
according to choice ; being a doubl6».tube machine, both air- and 
milk-tubes lead to the claw and on to the teat-cups, which have 
metal mouthpieces. The rubber linings grip the mouthpieces, 
in each of which is a small needle-hole, which is known as ** the 
Gillies ” hole ; this admits a little air around the teat, which the 
makers claim is much better for the cow. The rubber lining 
is elliptical in shape, not so stout as in the Wallace, and 
is fixed at the bottom of the cup by a circular metal disc, 
through which the milk-tube passes, and which is secured by a 
check-nut. 


Lawrence-Kennedy, 

This machine is manufactured by LawrexK)e-Kennedy, Ltd., 
570 Pollokshaws Eoad, Glasgow, and has two main types 
— the B.LK., or Burrell-Lawreiice-Kennedy, and the L.K,G. 
system. The former is a single-tube machine with a metal 
funnel-shaped cup with no lining, but an indiarubber mouth- 
piece, with a single suction-tube from each set of cups to the 
milk receptacle. In the L.KG. type we have the teat-cup with 
a rubber lining, and connected by a double set of tubes to the 
pulsating device and milk receptacle. The B.L.E. system has 
two types of pulsator — the B.LE., of which “ E ” is the latest 
model, and the Victor, which has two separate pulsating pistons 
in the double apparatus for two cows. 

The L.K.G. pattern has again two main varieties of pulsator 
— the Phoenix, which is the older pattern, and the Colonial, 
but they are alike in their action. 

The milk receptacles are of two types, either the older 
fashioned^ truncated cone shape, or the more modern, squat, 
bottle-shaped can. 

As the result of his great experience in these matters, Mr 
Lawrence gives it as his opinion that with the B.L.K. type of 
cup it is generally advisable to have two sizes of teat-cups, 
which require judgment on the part of the operator as to when 
they are to be used. 


Am<K 

The Amo is a Swedish machine, sold in this country by The 
Dairy Supply Co., Ltd., of Edinburgh and London. Working at 
12"-16" vacuum, there is the usual system of connection from 
the stall-cock to the pulsator, which is fitted on the rear of 
a circular receiver, which is cow-bome, being suspended by 
webbing under the cow, and in front of the udder. The .cups 
are much the same as in the Vaccar or Lister, but the rubber 
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lining is a plain cylindrical one. The milk-tubes lead from 
each teat direct to the receiver, and are made of celluloid ; they 
are transparent, are much more easily cleaned, and much less 
perishable than rubber, for, whilst steam softens them some- 
what, they soon regain their shape on cooling, and are practi- 
cally unbreakable ; and they support the teat-cups, so that if 
the teat-cups are dislodged they do not fall to the ground. ^ The 
milk -tubes enter the milk receptacle through rubber -ring 
washers, which allow of movement up and down and backwards 
and forwards, so as to suit the shape of the udder and position 
of the teats. The milk receptacle is oblong with rounded 
corners, or circular, and not so deep as is usually the case, as it 
is cow-borne ; however, it holds three gallons, which is sufficient 
for the morning yield of any cow. 


Armnco, 

The Amanco, which is supplied by the Associated Manu- 
facturers* Company, 72 Mansell Street, Aldgate, London, E., 
is quite a different machine in its pulsating arrangement to 
any of the foregoing ; it has no vacuum-pump, but the engine 
or motor drives on to a pulley with a crank-shaft, which 
gives a to-and-fro motion at a speed of 45 strokes per minute 
to a long, square, wooden shaft or drive-rod, running the 
whole length of the byre over the cows* heads, supported on a 
light beam. Over each cow on the movable shaft is a wooden 
stop-block, and on to it drops and is fastened the plunger of a 
light movable pump, somewhat like a garden syringe in prin- 
ciple. The brass pump -barrel itself is fixed to the light 
stationary beam, and as the drive-rod moves to and fro with a 
stroke about 15'' in length, it forces the plunger backwards and 
forwards in the pump-barrel, giving an alternate suction and 
compression, transmitted by a flexible suction-tube down to the 
valve-chamber on the top of the milk receptacle, which is a 
light one of three-gallon size, in shape a truncated cone. The 
vacuum is admitted only into this valve-chamber, and not into 
the receptacle or pail, and the chamber has a simple gravity- 
valve, its only movable part, which is opened and released by 
the action of the pump ; it is therefore possible to lift up the 
lid and valve-chamber at any time to see how the milk is 
flowing, and to substitute another pail if necessary. A single 
rubber tube leads to the claw or junction, and from it four 
short tubes to the cups, which are of the B.L.K. type of plain, 
tapered, spun metal, with a rubber mouthpiece, but no lining of 
course. The warm air from the valve-ehamber is discharged at 
each stroke of the pump, and a small screw with a spiral spring 
on the pump-barrel regulates the amount of vacuum. 
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Oane. 

The Gane Machine is manufactured by the Gkne Milking 
Machine Go., Auckland, New Zealand, its feature being that 
it has a simple, single pulsator fixed overhead in the byre, one 
pulsator serving for any size of byre up to 20 cows, thus 
avoiding a pulsator for each machine as in other types. 
Instead of rubber flexible tubes from the stop-cock to the 
milk-pail, the greater part is a nickelled metal pipe with 
short rubber ends; the pails can be single or double. The 
machine is a double tube, and the teat-cup linings are plain 
and cylindrical in shape; they can be used with or without 
metal mouthpieces to the cups; the lining is fastened at the 
top by doubling back over the cup, and at the bottom by a 
tapered plug, and is simple in construction. 

Analysis of Replies to Questions. 

In considering the list of questions sent out to users of 
milking machines, and analysing the replies received, 113 may 
be classed as being satisfactory, 5 as doubtful, and 7 as unsatisfac- 
tory, and of the latter one case was that of a type now obsolete. 
From these figures it is quite apparent that milking can be 
satisfactorily done by machinery if care is taken in the work- 
ing, as proved by the statements of users throughout Scotland. 
And whilst it is natural that a man who has invested a sum of 
£100 or thereabouts in the purchase of a milking machine is 
not likely to decry his purchase if it were not satisfactory, and 
would be anxious to make the best of it, even that bias is dis- 
counted by the fact that those satisfied users include the names 
of some of the greatest prize-winning cheese-makers in Scotland, 
as well as many of the owners of the best herds of Ayrshire 
cattle. It cannot be gainsaid, therefore, that machine milking 
is a practicable proposition when properly supervised and 
carefully operated 

Of the 135 returns received from all sources, 60 were using 
or had used the Wallace machine, 27 the Lawrence-Kennedy, 
23 the Lister, and 15 various other types, including 4 Amanco, 
3 Amo, 3 Thistle, 2 Gane, 1 Alpha, 1 Vaccar, and 1 Murchland ; 
and whilst these replies do not cover all the users of milking 
machines in Scotland, yet they may be taken as being thoroughly 
representative. 

Period Machines Used. 

The period during which the machines had been in use 
varied from a few days up to twelve years, and even sixteen 
years in the case of the sole surviving Murchland machine, the 
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average time being about three and a half years, so that it will 
be agreed the trial has been quite lengthy enough to absolutely 
prove the success or failure of this method of milking; and 
when it is remembered that at least four makes of the machines 
in use have been on the market for less than three years, it 
must be agreed that the older types have proved a practical 
success by a long usage, averaging over four years for the two 
types most generally used. 

Number of Cows Milked. 

The number of cows which could be milked varied from 
29 to 94 in the case of the Wallace, with an average of 54 ; 
in the Lawrence-Kennedy it varied from 30 to 116, with an 
average of 49 ; in the Lister it varied from 24 to 100, with an 
average of 49 ; in the other makes from 12 in the case of an 
Amanco, to 90 in the case of a Thistle, now disused, the average 
being 43. From these figures it will be seen that the use 
of a milking machine is not confined to large dairies, though 
doubtless it is more usually found and more profitable to use 
with a fairly large herd. 

Time of Year Machines Used. 

The number of months the machines were used in any year 
depended on the nature of the dairy; in milk-selling dairies 
they were used all the year round, but on cheese-making farms, 
as a rule, the machine is not brought into use in the spring 
till a fair number of cows have calved, and such a number as 
would warrant the expense of running the engine or motor, the 
number being more than could be hand-milked by the limited 
number of dairy workers kept on such farms, the machine 
usually coming into use early in March, and, as a rule, being 
used till late in October, varying from six to ten months. 

Several users preferred to dry off their cows by hand, 
believing that thereby their period of lactation was lengthened, 
but no user produced any definite data to prove that this 
assumption was correct. 

Source of Power. 

The source of power usually employed was an oil-engine, 
though steam or a steam-ejector was used in 10 cases, and water 
in 17 cases, usually supplemented by oil in case of summer 
droughts; electricity was used in 4, gas in 1, and petrol in 
29 cases. Gas, of course, is usually only available near a 
town; and whilst the petrol engine is quick-starting, owing 
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to high prices and the scarcity of this spirit, many users were 
trying to run on oil after starting with petrol. In one case 
only the pressure was obtained from the flow of water from 
a tank. 

The horse-power used varied from 1 to 16; but in almost 
every case where the engine was over 4 H.P. it was used to 
do other work on the farm, such as threshing, chaff-cutting, 
pumping, pulping roots, &c. From 2| to 4 B.H.P. seemed to 
be the usual power of engine used for a milking machine, and 
in several cases even these small-powered engines were used 
for other purposes on the farm, such as churning, pulping, &c. ; 
in fact, any work that lay within their power. In all, about 
two-thirds of the engines were used only for milking. It was 
noticeable, however, that several users stated that if they had 
to effect any improvement, they would use a higher-powered 
engine as being more satisfactory; the more recent types of 
machines with petrol engines, however, seemed to demand less 
power. 

Pump and Pkbssuke. 

The type of pump employed varied of course with the make 
of milking machine, being either single or double acting — 
more often vertical than horizontal. 

The pressure as indicated by the gauge varied from 12" to 
20", that most generally used being 15" to 16", being generally 
rather higher in the case of the Wallace than with other 
machines. 

Pulsators, 

As to the number of pulsators used in proportion to the 
number of cows milked, this varied from one to 12 up to one 
to 25 ; unfortunately, this question was rather misunderstood 
by many users, so that the answers were in many cases 
unsatisfactory. More pulsators are of course required where 
single machines are us^ than where two cows are milked at 
a time : in one case of this kind 6 single pulsators were used 
for 75 cows; in another case 3 double pulsators for 64 cows. 
In the Wallace machine, of course, there are 4 small pulsators 
to each machine, so that really the proper basis is the number 
of cows milked for each machine used, and this varied from 
one machine to 12 cows with single machines up to 1 to 
25 cows with double machines. 

Time. 

As to the average time taken to milk the cows, this worked 
outsat 4 to 6 minutes per cow; but of course this varied with 
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the skill of the operator, whether the machines were single or 
double, whether the cows were difficult to milk or otherwise, 
and the amount of assistance given to the operator. In some 
cases he both milked and stripped and carried away the milk ; 
in others he only milked, the stripping, &c., being done by other 
workers, thus lessening the time per cow; but an averc^e 
man should with ease milk, strip, and carry away the milk 
of 12 to 16 cows per hour, and thus effect a saving of at least 
50 per cent in the number of milkers required, and in many 
cases the machines were operated by women, who did the work 
very well indeed. Three persons with a milking machine could 
milk 70 to 80 cows in less than 2 hours, whereas 7 or 8 hand- 
milkers would be necessary. 

Stripping. 

In the great majority of cases the cows were hand-stripped, 
though 16 users stated that they did not do so, and in 7 or 
8 cases the reply was that only a few were stripped. It may 
be taken, therefore, that as a rule it is better to hand-strip, 
for, whilst some cows give very little strippings, especially 
those that have been milked by the machine as heifers, yet 
others hold back a considerable quantity of milk, and the 
effect of leaving this in the udder would be to considerably 
shorten the period of lactation, and very often to produce 
mammitis. 

The quantity of strippings per cow varied from Jth pint to 
2 pints as a rule, though in two cases where machines are 
now disused it was given as 16 per cent, and up to 2 gallons 
per cow, respectively ; as an average, half a pint per cow 
would be about what one might expect. 

In every make of machine provision is now made for 
keeping each cow*s milk separate, either by the use of 
single cans or divided double cans. 

Effect on Cows. 

Only four users complained definitely of irritation to the 
cows’ teats caused by the machine, whilst six make the remark 
that there is very little irritation ; the rest all say that there 
is no irritation whatever. During the inspection a slight 
numbness and swelling of the teats was noticed after the use of 
the Wallace machine, but this had disappeared in less than 
ten minutes, leaving the teat soft and quite normal ; and the 
users agreed that this swelling had no after effects, as indeed 
was proved by the milk records. 

It was stated, almost without exception, that cows take 
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readily to the machine ; there are, of course, many cows of a 
nervous temperament that withhold their milk even when 
hand-milked, if frightened or struck ; and there are undoubt- 
edly some which will not milk to a milking-machine because 
they are nervous and dislike the noise, perhaps; but the 
proportion is small — many users had no fractious cows; 
some said they had as far as 10 per cent; but the aver- 
age number of fractious cows which would not milk to the 
machine would appear to be under 3 per cent, and this is 
borne out by other experience. It was generally agreed that 
cows which had been milked by the machine as heifers were 
much better to milk, milking out more cleanly than cows 
which had been hand-milked for the first two or three lacta- 
tion periods. 

The time allowed to elapse after calving before the cow is 
milked by the machine was again very different in different 
herds. In some cases the machine was used immediately after 
calving, in others not for ten to fourteen days afterwards ; but 
in most cases the cows were milked by the machine as soon 
as the milk approached the normal, and was fit to use for 
cheese - making or for sale, which, generally speaking, was 
about the third or fourth day — taking an average, probably 
the third day ; an old set of teat-cups are often kept for this 
purpose, and used for the first two or three days of machine- 
milking. 

COMPAEATIVB RECORDS. 

In most cases no comparative records had been kept to 
show whether the cows gave more or less milk when the 
machines were used; but where they had been kept the 
result was nearly always in favour of machine-milking. 

Taking individual cases — Mr J. G. McMyn of Kirkbean — 
hand-milking in 1914 had an average yield of 609*7 gallons, 
whilst in 1915, with machine-milking, the average was 760 
gallons — a big gain, always bearing in mind that 1915 was a 
better milking season. 

Mr Weir of Kells had a worse yield first year, but blamed 
the working of the machine. 

Mr J. B. Stevenson of Ohapelcroft had increasing records 
every year, but while of opinion that good hand-milking is 
superior to machine-milking, yet the latter is so satisfactory 
that he would never think of undertaking a large dairy of cows 
without the mechanical milker. 

Dr Wilson of Carbeth has complete records, from which the 
following were abstracted as being strictly comparable in regard 
.to season of calving and other conditions — viz., the average 
yield of 16 cows in 1913 with hand-milking was 674 gallons. 



IdLKlKG MAOEIKBS. 


243 


whilst in 1914, with the machine installed, the average yield 
was 720 gallons for the same 16 cows. Eleven of these cows 
calved at the same season in 1915, and gave an average of 778 
gallons. 

At Sir Mark M'Taggart Stewart's farm at Barrhiil, Ard- 
well, in 1915, 56 cows, machine-milked, averaged 651 gallons 
per annum, whilst 48 cows, hand-milked, yielded 624 gallons 
per annum, the hand-milked cows averaging 3*84 per cent of 
fat, as against 3*90 per cent from the machine-milked animals. 

Mr Alexander Wyllie of Mossgiel, Mauchline, had an in- 
crease of 30 gallons per cow in 1916, which he attributed 
to the use of the machine. 

Mr James Borland of Mossbog milked one half by hand 
and the remainder with the machine for one season, and 
found no diflference in the yields; whilst Mr John Barbour 
of Aucharua, Campbeltown, in his first season had a yield 
of 81 gallons per day for the ten days ending the 26th June, 
when the cows were hand-milked; and for the following ten 
days, when he commenced machine -milking, the yield was 
78 gallons daily, the falling-ofif being less than one pint per 
cow, and all, in his opinion, due to the natural decline of the 
cows as the season progressed, the cows being all March calvers. 

These cases are taken as being definite records, the figures 
being given ; but in many other cases the users said that the 
yields are quite as good, if not better, by machine - milking, 
stating that they kept records, but giving no figures ; and in 
very few cases is it alleged that the records are worse than when 
hand-milked. These figures would seem to prove that machine- 
milking certainly does not lessen the yield of milk ; but at the 
same time the total gain cannot be claimed as being entirely 
due to machine-milking. Several farmers expressed the opinion 
that cows dried off quicker in the autumn when they were 
machine-milked, and therefore it was better to milk them by 
hand at that period of the year ; but no one gave any definite 
records to prove that this was the case, and, of course, others 
gave a directly opposite opinion. 

Effect on Milk. 

With two exceptions only, every user agreed that it was 
much easier to prevent impurities getting into the milk with 
machine-milking ; and as in both of these exceptions the use 
of the machine had been an absolute failure, and had been 
abandoned, it is in every way likely the machine was not to 
blame, but rather those working it. 

With regard to the keeping properties of machine-drawn 
milk, the opinion again was very strong in favour of the 
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milking-machine, only six users saying that it did not keep 
as well as hand-drawn milk, though several gave no opinion. 

As to taints arising, only twelve out of the whole number 
complained of this, and some of these qualified their complaints 
by saying that these would not have arisen had the machine 
been properly cleaned ; as most of the users were cheese-makers, 
and made no complaint, this seems ample evidence that with 
ordinary care taints need not occur. 

Clkansing Machines. 

In the cleansing of the machines there were very great 
difiFerences in practice. Some users boiled the rubber parts 
once a week for a short time, and insisted on the impor- 
tance of doing so; others never used boiling water at all, 
to the advantage of the rubber, if not to the benefit of the 
milk, as the rubber parts of the machine are practically the 
only parts which need renewal. As rubber is so expensive, it 
seemed there ought to be some standard and proper way of 
cleansing the rubber parts of the machines, which, whilst 
efficiently and properly cleansing them, injured the rubber 
Itself as little as possible. 

Professor Drummond of Kilmarnock, the well-known dairy 
expert, being interviewed, was kind enough to give the full 
benefit of his experience in this direction, which could 
well be followed by all users of milking machines as being 
the best-known method of preventing taints, promoting cleanli- 
ness, and preserving rubber. 

Professor Drummond recommends that the whole of the 
machine which comes in contact with the milk should be 
thoroughly washed, first in warm water ; next in hot water, not 
boiling; and finally, the rubber parts should be immersed till 
required again in a solution of formalin, the strength being 
half a liquid ounce to a gallon of water. 

Dr Lauder, of the East of Scotland College of Agriculture, 
recommends almost the same method, except that, after 
washing with hot water, he advises soaking in a solution of 
caustic or washing soda, half a pound to the gallon of water, 
before immersing in the formalin solution, which he thinks 
should be made half a gill to the gallon. 

Some makers advise washing in cold water first, though 
lukewarm water is much more efficient as a cleanser; but it 
must be lukewarm, and not hot. It may be added here that 
the use of formalin is strongly advised for the cleansing of 
all dairy appliances by Professor Drummond. 

Generally speaking, the teat-cups, tubes, &c., were washed 
after using in cold or lukewarm water, and then in hot 
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water; and wehn properly cleaned they were immersed in 
some antiseptic — such as formalin, steriline, or washing-soda, 
although some dairymen condemn the use of the latter. 

In addition to this, on an average the machines were taken 
apart and thoroughly cleansed once a week, — ^though here, 
again, there was a great difference in practice — some doing it 
two or three times a week, others once a month; but once 
a week would appear to be sufficiently often, and the time 
taken was given as one to two hours, according to the size 
of the installation, say 2 hours for a 50-cow installation. The 
tubes would then be cleansed with brushes, pulsators adjusted 
where necessary, &c. 

In the ordinary daily cleansing, as a rule, the tubes were 
only cleaned by suction, a stall-cock similar to those in the 
byre being provided at the dairy near the hot- water supply, 
and lukewarm and hot water drawn through the tubes inter- 
mittently so as to give a greater cleansingeffect. 

The Wallace machine, owing to its having a small pulsator 
on each teat-cup, takes more cleansing than other types — on an 
average one hour daily, as compared with half an hour, and 
even less, for other machines. 


Cost. 

Next, coming to ‘the total cost of the installation, this runs 
from 30s. to £3 per cow, £2 being a fair average where there 
are no special circumstances — such as byres being wide apart, 
&c. The milking machine itself costs about 30s. per cow, apart 
from the cost of the engine or motor. In the case of machines 
worked by a petrol motor, the cost seems somewhat higher than 
in other cases — as, for instance, the Lister, which, with motor 
complete, works out at £2, 10s. per cow. Of course at the 
present time figures are higher for all machines, and from infor- 
mation supplied from several makers the cost now runs at from 
40s. to 60s. per cow for a 40-cow installation, exclusive of power, 
or 63s. 6d. to 75s. including the motor or engine. For an 80-cow 
plant the cost would be from 37s. 6d. to 44s., or from 43s. to 
54s. with the motor; and for an installation for 120 cows the 
cost would run from 38s. to 40s., or with motor included 40s. to 
47s. per cow. 

It must be remembered that the larger the herd of cows, the 
more widely spread are the byres as a rule, which of course 
increases the cost of the installation, and for this reason the 
larger plants are not so much cheaper in comparison as might 
be expected. The following table gives the approximate 
costs of various types at the present time, as supplied by the 
different makers. 
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The above estimates are all for fairly normal installations, no undue lengths of piping, &c., &c., and as a rule do not 

include cartage, mason, or joiner work. 
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A 20<cow installation would cost from 60s. to 80s. per cow, 
exclusive of any power. 

Information with regard to the cost of running is, unfor- 
tunately, somewhat vague, and no definite averages could be 
drawn. At Barrhill, Ardwell, £12 has been the average annual 
cost of upkeep for the past six years, the number of cows 
usually milked being 66. An oil engine is used, the oil for 
which costs £30 per annum, giving therefore a total cost of 
168. per cow ; but the engine here is 8 H.P., and does other 
work. 

At Southwick, for ten years the average cost has been £8 for 
oil, £7 for repairs and refits — if., about 4s. per cow; at the 
Crichton Institution, for lubricating oil and repairs to the 
machine, only 2s. 6d. per cow; at Chapmanton, with oil at 
recent prices, the cost is 7s. per cow per annum, inclusive of oil 
and all repairs ; at Carbeth the total cost is about 9s. per cow ; 
but it is very difficult indeed to give an average figure, as in 
many places the engine does other work, and again, a careless 
byreman will use far more linings than is necessary, especially 
of the lighter types like the Vaccar or Amo, owing to clumsi- 
ness in handling when cleaning. 

Suggestions foe Improvements. 

With regard to the suggestions for improvements, it is said 
of the Wallace machine that it has too many pulsators; on 
the other hand, it is stated that it works more quickly on this 
account, and milks out more thoroughly. Another suggestion 
is celluloid milk tubing, which would necessitate a cow-borne 
receptacle as in the Amo, which is not quite so easily handled ; 
certainly the celluloid tubing is more cleanly and less perish- 
able than rubber. 

One user suggested “ more pulsation and less suction,” 
as in his opinion it would milk more quickly, and in this 
respect it may be pointed out that the Wallace in speed more 
nearly approaches the speed at which a calf sucks than any 
other machine. Some farmers work at a slightly higher vacuum 
in winter than in summer, but this is not general. 

Opinions differ with regard to the mouthpieces of the cups ; 
some suggested one size for all cows, whilst others considered 
there should be two sizes. It certainly seems if milking can be 
done satisfactorily with one size of mouthpiece that it is more 
satisfactory, avoiding redundancy of fittings and alterations 
whilst working. 

In one case a noiseless pulsator is suggested, which certainly 
would be an improvement for nervous cows if it were possible. 
One Lister user stated that it would be better if the suctioii 
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could be turned off the front teats if necessary, as the hind 
teats usually take longer to milk; this, of course, is possible 
with the Amo, but can hardly be considered important, as 
prolonged suction on the udder seems to have no ill effect, and 
the suggestion would entail more taps and fittings, which are 
not desirable, and add to cleansing difficulties. 

It is suggested in the Wallace that rubber mouthpieces are 
better for heifers and for windy teats, as they grip better ; the 
aluminium mouthpieces are generally considered more severe, 
but they milk cleaner. 

On the whole, suggestions for improvements were few in 
number. 

Not more than 10 per cent of the users had had experience of 
more than one kind of machine, — as a man who puts in a milk- 
ing machine cannot change it often on account of the initial 
outlay being so great — and their criticisms of other machines 
are much as might be expected ; as a rule they preferred the 
machine they were then using, which is but natural. 

Peksonal Supervision. 

Two out of every three users were of the opinion that the 
success of a milking machine depends on personal supervision, 
which most of them considered ought to be continuous ; at the 
same time, the majority of farmers considered that the average 
byreman should be able to overcome occasional breakdowns 
in the machine, though it must be confessed a considerable 
minority stated this was not the case. 

Bekarks. 

As to the writer's conclusions, he is strongly of the opinion, 
as tlie result of this inquiry and his own personal experience, 
that there are several reliable milking machines now on the 
market, and their success or failure in everyday use depends 
entirely on the care bestowed on them and the interest taken in 
their working; that they are a success when properly used 
cannot now be gainsaid; the milk records, prize cheese, and 
prize cattle seen on farms where milking machines were in 
use are evidence of their success in the dairy world with fair 
usage, but if reasonable care is not taken they may easily prove 
a total failure. 

The writer having seen each of the machines now used in 
Scotland doing splendid work on one farm or another, is of 
the opinion tl^t it is not so much a question of the machine 
but rather the man who works it. If the farmer or his 
family are personally interested in the working of the machine, 
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then it is nearly always worked successfully ; if, however, the 
farmer has to be absent frequently from home, and the machine 
is left very largely to hired men, then trouble may arise owing 
to lack of cleanliness and lack of judgment. 

Whilst the great essential is good and thorough milking, it 
would seem that “a minimum of rubber ” is the text for makers 
of milking machines, rubber being expensive, perishable, and 
not too easy to clean. 

A stout lining to the cups is very desirable, as these wear 
out much more quickly than any other part of the machine ; 
and the writer does not consider the use of milking machines 
is encouraged by the high prices charged for renewals, to say 
nothing of the initial cost of the installation. 

A frequent source of trouble is the pulsator, which often, 
through over-lubrication by unskilled hands, clogs up and 
stops; the fewer pulsators therefore the better; and the less 
need for any lubrication of the pulsators, the fewer stoppages 
there will be. At the same time, it is only fair to state the 
opinion of many users of the Wallace machine, that a pulsator 
to each teat ensures quick and thorough milking. 

In the writer's opinion the single- can type is the best, both 
for the keeping of milk records and for general working, being 
more easily handled in every way, though some users are 
strongly in favour of the double-can type. 

The cow-borne receptacle has its advantages in being diffi- 
cult to dislodge and permitting the use of celluloid milk-tubes, 
but the shape of the receptacle is not very convenient for 
emptying, nor is the machine too easy of attachment, unless 
handled by an expert workman. 

Whilst there seemed little to choose between the single-tube 
and double-tube machines when seen at work, as the metal cups 
with rubber mouthpieces only seemed quite successful, being 
durable and easily cleaned, the single-tube machine is now 
much less often used than the double- tube type. 

The new type of machine — i.e., the Amanco — seems very 
simple, though somewhat flimsy in construction, like much 
American machinery ; it lacks any gauge to show what pres- 
sure it is working at, but any pulsator trouble is non-existent ; 
and if after a longer trial it proves a success as a milker, it 
will doubtless gain ground owing to its simplicity. The users 
complain of the very high initial cost, and the price does seem 
absurdly high for so simple an installation. 

With regard to power, this is a matter depending on the 
position of affairs at each individual farm; water power, of 
course, is very desirable where it is available and reliable. In 
times of peace, the quick-starting petrol engine will no doubt 
replace the oil engine to a large extent ; and where electricity 
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is available, it is of course the most convenient of all kinds of 
power. If the petrol engines after starting can be made to 
run on paraffin, so much the better, as it gives the farmer two 
strings to his bow, and oil is certainly the cheaper fuel up to 
the present ; and, where possible, a separate motor or engine 
used only for the milking machine is, I think, most satisfactory. 

The cleansing of milking machines is of paramount importance. 
It is fortunately fairly easy to accomplish, and the adoption of 
Professor Drummond’s recommendation will undoubtedly lessen 
the rubber bill and at the same time maintain the quality of 
the milk. The writer is absolutely convinced that the use of 
boiling water on rubber is most injurious and wasteful, and 
at the same time he considers the use of water on the cow’s 
udder, to make the teat-cups grip, is most undesirable from the 
point of view of cleanliness, and quite unnecessary, as it was 
not used on the majority of farms. 

A farmer who is unable to get good hand-milkers need have 
no hesitation in installing a milking machine, if he is prepared 
to give it personal supervision, or if he has a reliable byreman 
who will take an interest in it. With reasonable care and 
attention to the thorough cleansing of the machine, satisfac- 
tory results should follow always, and the use of the machine 
will enable many farmers to continue in the production of milk 
and cheese who otherwise would be unable to do so owing 
to shortage of labour or unsatisfactory hand-milking. The 
writer, after this tour of inspection, and a personal experience 
of machine-milking of over 100 cows for more than six years, is 
absolutely convinced that milking by machinery can be properly 
and economically effected, and that milking machines are of 
practical use and of great value to present-day dairy farmers. 

In conclusion, the writer would thank all those concerned 
for the kindness and hospitality extended to him during his 
tour of inspection ; and whilst all were so kind that it is almost 
invidious to mention any names, he would particularly thank 
Mr Cross of Knockdon, Mr M‘Oaig of Belmont, Mr H. W. B. 
Crawford of Chapmanton, Professor Drummond of Kilmarnock, 
and Dr D. Wilson of Carbeth, for information and assistance so 
freely given, and hospitality rendered. 
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THE CEREAL AND OTHER CROPS OF SCOTLAND 
FOR 1916, AND THE WEATHER OF SCOTLAND 
IN 1916. 

THE CROPS. 

The following comparison of the cereal and other crops of 1916 
with those of the previous year has been prepared by the 
Secretary of the Society from answers to queries sent to lead- 
ing agriculturists in different parts of the country. 

The queries issued by the Secretary were in the following 
terms : — 

1. What was the quantity, per imperial acre, and quality of 

grain and straw, as compared with last year, of the 
following crops? The quantity of each crop to be 
stated in bushels. What quantity of seed is generally 
sown per acre ? — (1) Wheat, (2) Barley, (3) Oats. 

2. Did the harvest begin at the usual time, or did it begin 

before or after the usual time ? and if so, how long ? 

3. What was the quantity, per imperial acre, and quality of 

the hay crop, as compared with last year, both as re- 
gards ryegrass and clover respectively ? The quantity 
to be stated in tons and cwts. 

4. Was the meadow-hay crop more or less productive than 

last year? 

5. What was the yield of the potato crop, per imperial 

acre, as compared with last year? The quantity 
to be stated in tons and cwts. Was there any 
disease? and if so, to what extent, and when did it 
commence? Were any new varieties planted, and 
with what result? 

6. What was the weight of the turnip crop, per imperial 

acre, and the quality, as compared with last year ? The 
weight of the turnip crop to be stated in tons and cwts. 
How did the crop braird ? Was more than one sowing 
required ? and why ? 

7. Were the crops injured by insects? State the kinds of 

insects. Was the damage greater or less than usual ? 

8. Were the crops injured by weeds? State the kinds of 

weeds. Was the damage greater or less than usual? 

9. Were the pastures during the season of average growth 

and quality with last year? 

10. How did stock thrive on them? 

11. Have cattle and sheep been free from disease? 

12. What was the quality of the clip of wool, and was it over 

or under the average ? 
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From the answers received, the following notes and statistics 
have been compiled : — 

EDINBURGH DISTRICT. 

Mid-Lothian. Wheat — 24 to 30 bushels ; crop inferior to last year ; 
about 3 bushels seed sown. Barley — 32 bushels ; 8 to 10 bushels less 
than last year ; 3 bushels seed sown. OaU — 40 bushels, or rather less 
than last year ; 4 bushels seed sown. Harveet — A week later than last 
year ; got very good weather. Hay — A fine crop ; 3 tons per acre, 
well got ; second crop about 1 ton per acre. Meadow-hay — None grown. 
Potatoes — A perfect failure ; about 2 tons per acre, and in many 
cases less than that ; no disease. Turnips — 10 tons per acre, or half of 
last year ; crop brairded well ; no second sowing. Weeds — No damage by 
insects or weeds. Pastures — Much the same as last year. Live Stock 
throve well. Cattle and sheep free from disease. Clip of wool much the 
same as last year. 

West Lothian. Wheat — Not a big yield — say 6 qrs. ; quality, through 
want of sun, disappointing ; straw fair ; seed drilled 3 bushels, brojS- 
cast 4 bushels. Barley — Fair crop ; yield, say 40 bushels ; straw good ; 
seed drilled 3j bushels, broadcast 4^ bushels. Oats — Threshing well, 
give 48 bushels ; quality good ; seed — big oats, 4j bushels drilled ; 
broadcast, 6 bushels ; small oats, 3^ and 4j^. Harvest general first week 
of September. The cereals were irregular in ripening, which caused a 
long harvest ; labour scarce ; a good number of soldiers released for 
harvest work. Hay crop good, and well got ; 2^ to 3 tons per acre. 
Meadow-hay — Good. Potatoes — The crop was a complete failure owing 
to wet spring and want of sun, many farms not yielding more than 2| 
to 3 tons per acre. Turnips — Crop generally small — say 12 to 14 tons ; 
early sown brairded quick, but got set with the rain ; prices extreme — 
up to £4 per ton. No injury by insects or weeds. Pastures bare, owing 
to wet. Live Stock as a rule “ grew,” but did not put on flesh. Cattle 
and sheep free from disease. Clip of wool — Good. 

East Lothian (Upper District). Wheat — 30 bushels ; the quality of 
both grain and straw was much below an average ; this was the result 
of the cold wet season ; on heavy clay land the partial flooding in the 
beginning of July practically ruined the crop ; 4^ bushels is now gener- 
ally sown. Barley — 32 bushels ; the quality of both grain and straw was 
very deficient, and in clay lands suflered even more than the wheat ; on 
such farms some fields did not thresh 20 bushels ; 3^ bushels drilled per 
acre is about the recognised quantity. Oats — 50 bushels ; did not reach 
the quality in either grain or straw of 1915 crop ; this crop sufifered least 
of all the cereal crops by the unfortunate season ; the seeding varies now 
very much, as the new hybrid varieties require li to 2 bushels per acre 
more than the standard potato oat ; the latter 4 bushels, and the others 
from 5 to 6 bushels, according to the variety sown. Harvest operations 
were about ten days later than an average, want of heat and sunshine 
being the reason* Hay — 2^ to 3 tons per acre; quality first-class; 
favoured with two weeks of the best weather of the year for harvesting. 
Meadow-hay — None grown. Potatoes — 2J to 4 tons ; on heavy clay land 
the worst crop in memory of present generation of farmers, being ruined 
by the July rains ; no disease ; some of the newer varieties withstood 
the unfavourable season best, and will increase in acreage in future 
years. Turnips — 10 to 12 tons ; suflered like other crops, and to a greater 
extent on heavy soils ; many acres were not seeded until too late to rea(^ 
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a crop ; some resowing was done, with no good results, as land was out 
of proper condition. Insects — No injury by insects. Weeds — No more 
than normal. Pastures above an average, with a great flush all season. 
Live Stock — Cattle throve well ; sheep suffered from the softness of the 
^asa, due to the extreme growth. Cattle and sheep free from disease. 
Q>vp of wool . — A full average on the lower grounds. 

East Lothiajst (Lower District). Wheat — 32 to 40 bushels, in com- 
parison with 44 to 48 last year ; quality fair ; straw scarcely so heavy as 
last year ; 3^ bushels seed drilled, 4 bushels broadcast. Baniey — A poor 
and very variable crop — 28 to 44 bushels on an average ; 12 bushels less 
than last year ; quality under average ; straw small bulk generally, 
though some heavy and soft crops ; 3 bushels seed drilled. Oats — A light 
crop ; 32 to 48 bushels of potato varieties ; 12 bushels more of thick- 
skinned varieties ; crop on average about 12 bushels less than last 
year ; straw light bulk ; 4 to 6 bushels seed sown. Harvest late ; 
three weeks later than average. Hay — A very heavy first crop ; 3 tons 
per acre as compared with about 2 tons. Potatoes — liTield generally 
miserable ; very variable crops ; “ Dalhousie,^’ about 1 to 2 tons per acre ; 
“ Gk)lden Wonder,” 2 to 3 tons per acre ; “ Arran Chief ” and other 
new varieties, 3 to 5 tons. The wet summer caused crop to be the lightest 
for over forty years ; disease in older varieties ; crop on many farms a 
complete failure. Turnips — Light crop ; 30 per cent less than last 
year ; averagd crop about 18 tons ; crop late sown ; brairded generally 
rairly well. Insects not greater than usual. Weeds — The wet weather in 
summer encouraged a greater weed growth than usual, and shortage of 
labour prevented the usual amount of hoeing. Pastures — Above 
average growth ; never so much grass before. Live Stock throve fairly 
well. Cattle and sheep free from disesise. Clip of wool — A light crop ; 10 
per cent under average. 


BORDER DISTRICT, 

Berwickshire (Merse). Wheat — 38 bushels ; straw abundant, and 
quality fair ; seed, 4 bushels per acre. Bavley^Z^ bushels ; quality only 
fair ; price nearly double the average ; seed, 3 to 3^ bushels. Oats — 42 
bushels ; more than half the crop, both grain and straw, damaged by 
bad harvest weather ; seed, 4 to 4| bushels. Harvest about same time 
as last year, but a fortnight later than the average. Hay — 2 tons ; 
both ryegi’ass and clover a good crop, and well got. Meadow-kay — 
A big crop — about double that of 1916. Potatoes — The poorest crop 
of the season ; 2 to 3 tons ; some disease, but not so bad as 1915 ; 
usual varieties planted. Turnips — Crop generally poor ; many fields 
not sown at all ; 10 to 12 tons ; swedes better ; impossible to get 
the soil in order for sowing turnips till too late in the season. Insects 
— No damage by insects. Weeds — The weeding of turnip drills was 
almost impossible owing to abnormally wet season. Pastures generally 
luxuriant and of fair quality ; clover grew well. Live Stock did well 
generally. Cattle and sheep free from disease. Clip of wool under 
average. 

Berwickshire (Lammermoor). Wheat — Almost none grown in this 
district. Barley — 30 bushels ; early crop fair ; later much damaged by 
rain ; seed, 3 to 3^ bushels. 0a<«— 40 bushels ; crop yielding up to 
expectation ; some shedding of grain owing to high winds, and a great 
deal of both grain and straw more or less damaged by the abnormally 
wet weather of the latter half of harvest time ; seed, 4 to 6 bushels, 



364 0BR8AI. AND OTHSB OBOPS OP'^SOCmAND BOB 1916. 


according to variety. Hixirmt — About 3 weeks later than avep^ce. 
Hay — About an average of 38 owt., and of fine quality. In the middle 
of a very wet season theie was a fortnight of fine weather, which 
was most favourable for the clover-hay crop, Meadow-hay — Nearly 
double the crop of 1916, but large quantities absolutely wasted throucn 
the almost constant rains. Potatoes — About 3 tons; less than half the 
crop of 1916 ; not much disease ; nothing newer than “ Arran Chief.” 
Turnips — Only about 12 tons ; a late, poor crop ; cultivation and seeding 
for turnips were very difficult, and operations protracted owing to con- 
tinued wet weather. No injury by insects. Weeds — In many cases it was 
not possible to get the weeds killed and kept down owing to shortage of 
labour and wet weather. Pastures abnormally rough and growthy ; 
quality fair. Live Stock — The season, though wet, was not cold, and 
stock generally did better than might have been expected. Cattle and 
sheep free from disease. Clip of wool — Under average, but fair quality. 

Roxburohshire. Wheat — Almost none grown ; 3 bushels seed. Bar- 
lev — 30 bushels ; moderate quality ; straw say 20 cwt per acre ; from 
2J to 3 bushels sown per acre. Oats — 36 bushels ; moderate quality — not 
well filled ; 18 cwt. straw per acre ; from 4 to C bushels sown per acre, 
according to variety. Harvest about usual time. Hay a good crop ; 
ryegrass might average 2J tons per acre — better than j)revious year ; 2j 
tons clover. Meadow-hay — More productive than last year. Potatoes — 
About 2 tons per acre; disease in places, but not generally; “Arran 
Chief” did best. Turnips a poor crop ; 10 to 15 tons per acre ; brairded 
quite well ; not much resowing. Not much damage by fly. Weeds not 
more than usual. Pastures above the average. Live Stock throve well. 
Cattle and sheep have been healthy as a whole. Clip of wool rather 
under an average. 

Selkirkshire. Wheat — The small quantity grown was good ; 42 
bushels per acre. Barley — A moderate crop ; 32 bushels. Oats below an 
average crop, and sufiered considerably from late harvesting and the bad 
season ; 30 bushels per acre. Harvest ten days late and very protracted, 
late crops getting very bad weather. Hay — Ryegrass hay 2^ tons, all 
well secured. Meadow-hay — A very good crop, but much of the late hill 
crop badly damaged. Potatoes — A poor crop ; about half the weight of 
1916, with more disease than usual. Turnips — The turnip crop, on 
the whole, was below the average at least 25 per cent. The season was 
much too wet for working the land, and a large percentage of the crop 
much too late in being sown. No injury by insects. Weeds — Any injury 
to crops from weeds was due to want of labour. Pastures — Pastuies 
were satisfactory. Live Stock — There was nothing to complain of re- 
garding the way in which stock throve. Cattle and sheep free from 
disease. Clip of wool — A moderate clip ; most sheep in this county would 
clip from J to 1 lb. less than previous year. 

Peeblesshire. Wheat — Very little grown. Barley — Something like 
32 bushels ; about I ton straw ; quality of both good ; 4 bushels sown. 

Something like 32 bushels ; fully 1 ton straw ; quality of both 
good ; 4 to 4^ bushels sown. Harvest fully one week later than usual. 
Hay — 35 to 40 cwt, ; quality first class. Meadow-hay — Quality good. 
Potatoes — 2 to 3 tons ; very little disease. Turnips — About 17 tons ; 
equality good ; brairded well ; very little I'esowing if any. No injury by 
insects. Weeds — Not to a great extent ; some yarr and runches ; damage 
much the same as usual. Pastv/res — More glass I ban previous year. 
Lim Stock throve well. Cattle and sheep free from disease. Clip of wool 
a little better in weight, and also in quality. 
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DUMFRIES DISTRICT. 

Dumfribsshir® (Annandale). Wlitat — No wheat grown in this dis- 
trict Barley — Short both in straw and grain, caused by exceptional 
spell of cold and wet weather, experienced from let to 10th June ; yield, 
24 to 28 bushels per acre ; crop secured in good condition ; 4 bushels 
seed sown per acre. Oats — Bulk of straw will compare favourably with 
last year, but grain very disappointing, especially in yield ; very fair, 
good-coloured, and plump samples on the market ; shortage caused by the 
wet spell in early summer, but principally by frosts in the end of August 
This caused premature ripening, and consequently a diminished yield. 
The crop was secured in good condition on most farms ; but in late 
districts, and where labour was scarce, the farmers were caught by a break 
in the weather on October 2nd, and thereafter there was no chance of 
saving the crops in good condition. 

A good deal of well-got grain was wasted in the ricks. Some farmers 
depend too much on the travelling mills, and do not thatch but thresh 
out of the rick. Owing to daily lainfall after the beginning of October 
the mills could not work, and the ricks, not being protected by thatch, 
were damaged. Average yield, about 30 bushels per acre ; seed sown 
from 4 to 7 bushels per acre — 7 in the case of the new non-tillering 
varieties. Harmst — Harvesting began about Ist September, a week after 
the usual time. Hay — Kyegrass hay an average crop ; owing, however, 
to scarcity of labour some farmers began cutting sooner ; those who did 
so got a considerable breadth damaged by the heavy rains prevailing 
during part of June ; those who waited lost in quality, as the crop got 
too ripe, and was woody and coarse. Weight of crop from 36 to 40 cwt. 
per acre. Clover did well, and there was a suitable proportion in most 
crops. Meadow-hay — The weather in July was ideal for haymaking, and 
consequently meadow-hay was secured in first-class order and in record 
time. The crop was exceptionally heavy ; but for this crop fanners would 
have been badly oflf for fodder. jPotatoes much below the average ; would 
not average 3 tons per acre ; disease prevalent ; the only varieties free 
from disease were “ Arran Chief” and “Golden Wonder.” The disease 
was late in showing — not until the crop was beginning to get ripe. 
Turnips in the autumn presented a variable appearance. On some farms 
the crops seemed an average one ; on others they looked poor. Taking 
the district generally, the crop may be stated at one-third less than the 
average. The crop brairded well, but early morning frosts cut down the 
young plants and resowing had to be resorted to on a good many farms. 
The dry weather in J uly (so favourable for haymaking) was against the 
turnip crop. Things went to the opposite extreme in October and 
November, and the roots did not bulk well when they came to be lifted. 
Insects — Crops were generally free from insect pests. The turnip-fly did 
some damage, but this was not general. Weeds — Owing to the early 
summer being wet and labour scarce on many farms, weeds were not kept 
under as they should have been ; not a few turnip crops were overrun 
with weeds. Pastures were not of average quality. There was a strong 
growth, but excessive rain and lack of sunshine, coupled with low 
temperature at nights, especially in the early summer and late autumn, 
affected the quality. Live Stocky owing to the above facts, did not do 
so well as usual. Scour was too prevalent amongst cattle, doubtless 
owing to unfavourable growth. Cattle and horses free from disease ; 
there were one or two outbreaks of sheep-scab traced to the north. The 
death-rate from braxy was much lower than usual* Clip of wool of average 
weight. 
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Dumfrissshirs (Nithsdide). OcUs — 35 bushels ; on account of cold 
rainy season both corn and straw were inferior in quality and less in 
quantity. Ha/rvut — About a fortnight later. Hay — About 1 ton per 
acre more, and good quality. Mead^^hay — Fully 1 ton more per acre. 
Potatoes — 3 tons per acre less ; some varieties were badly diseased. It 
was difficult to tell when it commenced, as some of the shaws went down 
early in the season. Of the new varieties “Arran Chief” resisted the 
disease best. Turnips — About half the crop of 1915'; about 8 tons; 
quality not so bad, but bulbs small ; braird uneven, but came slowly to 
the hoe ; not many sown a second time. Insects — No damage by insects. 
Weeds — Crops injured by redshank and spurry — considerably greater 
than usual. Pastures — Average growth ana quality of last year. Live 
Stock throve on them very well. Cattle and sheep free from disease. 
Clip of wool — The clip of wool was an average noth in quality and 
quantity. 


Dumfriesshire (Eskdale). None grown. Barley — None grown. 

OcUs — A good crop; above average on lea where sown in good time, but on 
land after turnips was under average owing to wet weather preventing 
the land being ploughed and sown in good time. Would average about 
34 bushels per acre ; quality of straw and grain very good where got in 
before the weather broke in October ; seed, 6 bushels on lea and about 5 
bushels after turnips. Harvest commenced at the usual time — about the 
beginning of September— and what was housed before the weather broke 
down in the beginning of October was in good order, but after that date 
any left out was almost entirely wasted. Hay — Kyegrass a big crop ; 
better than last year, and very well got, except a little cut early, which 
got wet weather and was somewhat spoiled ; afeout 30 cwt. per acre, and 
a good aftermath. Meadow-hay — A fair crop, much the same as last year, 
and mostly secured in good order ; about 23 cwt. per acre. Potaioes — 
The yield this year would be fully J under last year ; they were small 
in size and very much diseased ; would be under 4 tons per acre ; disease 
commenced about beginning of September and spread rapidly. Turnips 
— A fair crop, although not equal to last year ; about 16 tons per acre, 
and much the same quality as last year. The crop brairded slowly owing 
to the cold weather ; little or no resowing required. Insects — No damage 
from insect pests. Weeds — No injury from weeds. Pastures showed 
good growth during the season, and would compare favourably with last 
year as regards quantity and quality. Live Stock throve well notwith- 
standing the excess of rain in spring and autumn, and came to the 
autumn sales in good order and sold well. Cattle and sheep free from 
disease. Clip of wool was a full average, although a little under last 
year, and of good quality. 


Kirkcudbrightshire. WhecU — None grown. Barley — None grown. 
Oats — A good crop of grain and straw, 25 to 40 per cent heavier than last 
year ; about 55 bushels ; 4 bushels seed sown. Harvest about 10 days 
later than usual. Hay — A very heavy crop of ryegrass and clover mixture ; 
about 45 cwt. per acre. Meadow-nay — A heavy crop, but not above 
last year. Potatoes— lStnT\j varieties a very heavy crop, raised without 
disease. Late crops good, but partially diseased ; disease showed early 
in August on the leaf ; of new varieties a considerable kcreage of “Great 
Scot ” and Arran Chief ” planted. Twmips — An excellent crop ; brairded 
well and no resowing. Insect pests less than usual. No weeds. Pas- 
tures of average growth and quality. lAve Stock — Stock did well. Cattle 
and sheep free from disease. 
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WiOTOWKSHiRB. Whmt — Only about 150 acres grown in tbe county. 
From 36 to 40 bushels ; grain fair ; straw very good ; 4 bushels sown per 
acre. BaHey — About 40 bushels ; grain moderate quality ; straw light. 
Oats — 36 to 38 bushels per acre ; quality of grain not so good as last 
year ; smaller in pickle and more light corn ; seeding, 4 bushels with 
drill and 6 bushels with hand. The wet cold weather during the first 
twelve days of April, and again during the first half of May, soured the 
land and stopped the growth of oats, from which they never recovered. 
Hix/rvetit — The harvest began about September Ist and ended about 26th ; 
much the same as last year. Possibly one-tenth were caught with wet 
weather and did not get a portion of their harvest in for weeks. Hay — 
From 36 to 38 cwt. per acre ; a fine crop and got in good order ; nearly 
double of last year. Meadow-hay much more productive than last year ; 
a very fine crop. Potatoes — From 3J to 4 tons per acre ; about half of 
last year. Not much disease, but softness of tubers in many cases caused 
by continued wet weather. No new varieties. Turnips — Supposed to 
be about 14 tons, but did not lift nearly as much as was expected. 
Quality not so good as last year ; brairded fairly well. Insects — Nothing 
to complain of. Weeds — Spurry did a lot of damage to the grain crop as 
it came up, and choked the growth when the oats were water-logged. 
Pastwres — The pastures were the best seen for many years — far above an 
average of years during the whole season. Live Stock— ^iocV seemed to 
thrive quite well on them, but dairy cows did not milk any better, if as 
well as usual. Cattle and sheep free from disease. Clip of wool — Quality 
of wool good ; clip about an average. 


GLASGOW DISTRICT. ' 

Athshire. Wheat — 60j bushels per acre ; quality of grain and straw 
average ; 3 bushels seed per acre. Barley — 41^ bushels per acre ; quality 
of grain and straw fair ; 3 bushels seed per acre. Oais — 46 bushels per 
acre. Quality of grain and straw average where harvested before the 
end of September, otherwise very poor ; 5 to 6 bushels seed per acre. 
Harvest about the usual time. Weather was fairly suitable up till the 
end of September, after which date it was hardly possible to do anything 
towards securing the grain till very late in November. Hay—\ ton 17| 
cwt. per acre. Meadow-hay — 1 ton 17 cwt. per acre. Potatoes — 6 tons 
15 cwt. per acre. A very little disease towards the end of July. No 
new varieties. Turnips — 20 tons per acre ; braird good ; very little 
resowing. Insects — Not to any extent Weeds — Nothing more than 
usual. Pastures were not generally, except on the lighter soils, of aver- 
age growth and quality with last year. lAve Stock did not thrive so well 
as in some former years. Cattle and sheep free from disease. Clip of 
wool — About average. 

Bute. Wheat — None grown. Bariev — Very little grown ; an average 
crop, and well got ; 4 bushels sown. Oats — Crop above an average ; 44 
bushels. The great bulk of the crop was got into the stackyard m fine 
order, but rain coming on greatly protracted the harvesti apd the latter 
part was got in in very bad order ; 6 bushels sown. Bather a 

late harvest— —about two weeks later than usual* Cutting of barley com- 
menced during last week of August, and oats during first week of 
September, About an average ; well got ; about 2 tons 5 cwt. 

Meadow-hay— A very little grown, but a good crop ; 2J tons per acre. 
Potatoes — ^Bigging begim latter end of June ; a gooa crop ; an average of 
9 tons per acre, veiy little disease. The late potatoes were not good ; 
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about 7 tons per acre, with some disease. No new varieties planted. 
Turnips — From 20 to 30 tons per acre ; brairded well ; no second 
sowing ; very few weeds. No insects, but great damage done by spar- 
rows. No injury from weeds. Pastures above an average. Live Stock 
did well. Cattle and sheep free from disease. Clip of wool — Average, 
and good quality, and weighed welL 

Arran, Wheat — None grown. Barley — Very little ; fair crop, OaU 
— Plenty of straw ; grain not so good ; return about 30 bushels ; seed 
sown from 5 to 6 bushels ; part of the crop damaged at the end of 
harvest by heavy rains. Harvest a week later than 1915. Hay above 
average — 1 ton 6 cwt. per acre ; quality fair ; not so much clover as 
previous year. Meadow-hay — Little grown ; average crop ; well got when 
cut early. Potatoes — About 6 tons per acre ; as good as 1916 ; “ Arran 
Chief*’ on strong land extra good; very little disease; no other new 
variety I know or ; July digging turned out well. Turnips — Below aver- 
age — say about 12 tons where sown in time ; a good deal of hnger- 
aud-toe ; early sown brairded well ; late, rather poor. Insects not bad — 
about usual. No complaint of injury by weeds. Pastures rather softer ; 
did not feed quite so well as previous year. Live Stock — Fairly well, but 
not equal to 1915. Cattle and sheep free from disease ; foot-rot in sheep 
more prevalent. Clip of wool — The quality was barely as good as last 
year ; less than average weight. 

Lanarkshire (Upper Ward). Wheat — None grown. Barley — None 
grown. Oats — 35 to 40 bushels ; good quality, out did not ripen very 
evenly ; 5 to 6 bushels sown. Harvest started liist week of Sei)tcmber, 
general second week ; weather broke beginning of October, and all stand- 
ing out then rendered almost useless by continual rain. May — 2 tons 
per acre ; good quality, well got. Meadow-hay — Much the same as last 
year ; not so well got as the ryegrass. Potatoes — Less than last year ; 
from 3 to 10 tons ; not much disease ; no new varieties. Turnips — 20 to 
25 tons ; crop brairded fairly well, and no resowing. No injury by 
insects or weeds. Pastures — Better than last year. Lim Stock did well. 
Cattle and sheep free from disease. Clip of wool — Good average. 

Lanarkshire (Middle Ward). Wheat — The autumn weather during 
1915 was unfavourable for the sowing of wheat on heavy lands, and the 
wet spring and summer were altogether against heavy crops in this area. 
There was an average amount of straw, but the grain was deficient in 
quality in comparison with ordinary seasons, and part of the grain was 
sprouted and only suitable for cattle food. Grain, 25 to 36 bushels ; 
straw, 30 to 40 cwt, ; seed sown, 4 bushels per acre. Barley — None 
grown. Oats — Where oats were sown early the crop was bulky, and on 
the whole is threshing out well per acre. Part of the crop was damaged 
by rain in the higher districts. Grain was of njedium quality. Grain, 
40 to 60 bushels ; straw, 30 to 40 cwt. ; seed sown, 6^ to 6 bushels. Hay 
— Byegrass and clover-hay were exceedingly heavy crops, but part of the 
crop was weathered and poor in quality. Weight, from 36 cwt. to 3 tons 
per acre. Prices in July and August from £4, 12s. 6d. to £5 per ton. 
Meadow-hay — ^Timothy hay was also an exceedingly heavy crop, and gave 
from 2 to 3^ tons per acre. Potatoes — The wet spring was very unsuit- 
able for the braird and growth of potatoes. Part of the seeds seemed to 
decay, leaving a very uneven braird. The crop gave the smallest yield 
on record, some fields yielding little more than the quantity of seed 
required for planting. The average yield per acre was from 1 ton to 8 
tons per acre. Turnips — The turnip crop was under the average, but 
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reiaained healthy. The yield would be from 5 to 20 tons per acre. 
PiUture was very abundant all season. Live Stock — Stores and fat stock 
have been exceptionally high in price, and the cattle have been very free 
from any disease. Clip of wool — There are no sheep in this ward. 

Lanarkshire (Lower Ward). Wheat— Qvop variable ; 35 to 40 bushels ; 
q^uality very fair ; straw quite an average ; 4 bushels seed. Barley — Only 
limited quantities sown. OaU — 60 to 60 bushels ; quality variable ; straw, 
30 to 40 cwt. ; also variable in quality ; 6 bushels sown. Hcurvest about 
the usual time ; weather conditions delayed finish. Hay — Quite a full 
average — 30 to 40 cwt. ; fair quality. No meadow-hay grown. Potatoes 
— Very small crop generally. Turnips — Also small crop— about 10 tons. 
No injury by insects ; injury by pigeons greater than usual. No injury 
from weeds. Pastures — Full average. 2m did well. Cattle and 
sheep free from disease. No clip of wool. 

Renfrewshire. Wheat — 40 bushels per acre ; more straw than usual, 
and of good quality — fully 2 tons aveiage to the acre ; 4 bushels seed per 
acre. Barley — None grown to reckon with. Oats — 54 bushels per acre ; 
more straw than usual ; average, say 85 cwt. to the acre ; 5 bushels seed 
per acre. Harvest began about average of seasons. Veiy good harvest, 
except in the higher and late districts, where much grain, damaged 
owing to continuous wet weather ; some got caught by bad weather, and 
from want of labour were kept back with harvest. Hay — Very good 
crop ; better than last year, both ryegrass and clover ; average crop in 
lower districts, say 2 tons 10 cwt. Meadow-hay — Not much meadow-hay 
grown, but this quite a good crop, and above the average both as regards 
quantity and quality. Potatoes — In most cases poor returns ; 4 tons 
10 cwt. to 6 tons fair average ; much less than last year ; no disease to 
speak of ; no new varieties planted different from last year. Turnips — 
Good average crop ; fully heavier than last year, say 25 tons per acre on 
good land ; no second sowing to speak of. No damage by insects or 
weeds. Pastures — Very abundant and of good quality. Live Stock did 
well. Cattle and sheep free from disease. Clip of wool quite up to 
average. 

Argyllshire (Lochgilphead). Wheat — None grown. Barley — None 
grown. Not so good as last year— say 5 quarters ; straw much 

less ; quality of both fairly good ; seed sown, about 5 bushels. Harvest 
— A few days later — about 30th August ; good weather for those who 
were early. Hay — Ryegrass hay in most cases a poor crop, but where 
well done and early saved very good ; from 1^ to 2^ tons per acre. 
Meadow-hay — Much the same as last year ; well got where not too late. 
Potatoes — Potato crop poor — possibly about 4 to 5 tons per acre, and in 
some cases less ; a good deal of disease ; “ Arran Chief seemed to do 
best. Turnips — Turnip crop not more than last year ; from 15 to 18 
tons per acre ; grew very much to neck, and were very disappoint- 
ing when it came to pulling time. Imects — No injury by insects. 
Weeds — Not much injured by weeds, except thistles, which seem to get 
very prevalent. Pastures very rough, but not of such good quality 
owing to too much wet. Live Stock — Not so well as in a drier season. 
Cattle and sheep free from disease. Clip of wool — Quality of wool very 
good, but not quite up to the average weight. 

Argyllshire (Kin tyre). Wheat — None grown. Barley — Not so good 
as last year ; al^ut 40 to 45 bushels ; fairly well harvested. Oats — 
Not so good as last year ; from 6 to 6 quarters ; straw also shorter ; 
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6 bushels seed per acre. Harve»i about the usual time. Hav — 
grass barely as good as last year ; well got ; about 2 tons to the aero. 
Meadow^hay — About the same as last year. Potatoes — Not nearly so 
^od ; not much disease, but a middling crop both early and late. 
Turnips — From 16 to 20 tons ; brairded well, but a lot was late in 
being sown owing to the wet spring. Not much injury by insects. No 
damage by weeds. Pastures rather better than last year ; quite an 
average. Live Stock throve quite well. Cattle and sheep free from 
disease ; braxy less than last year. Clip of wool — Quite an average. 

ARGTLLsniRE (Islands of Islay, Jura, and Colonsay). Wheat — None 
grown. Barley — Practically none grown. Oats — Very much lighter 
than last year \ owing to stormy weather a great deal of grain was lost 
in the field. Harvest — About ten days later than usual. Hay — Gk>od 
average crop. Meadow-hay — Similar to last year. Potatoes — The crop 
was a much poorer one than last year ; disease did not exist to any great 
extent ; the yield was poor ; no new varieties. Turnips — The crop at 
the beginning of the season appeared average, but turned out lighter 
than the average, the yield being considerably less than last year. Insects 
— No damage was done by insects or weeds Pastures — Average growth 
and quality of last year. Live Stock throve exceedingly well. Cattle and 
sheep free from disease. Clip of wool — Good ; about an average. 


STIRLING DISTRICT. 

Dumbartonshire (Upper). Wheat — None grown. Barley — None 
grown. Oats — Oats were generally a fair crop, and where early were 
well got, but some fields were practically lost by wet weather in the 
beginning of October, and continuing ; grain, about 32 bushels per acre ; 
6 to 6 bushels sown. Harvest began about the usual time— last week 
of August — but lasted till December. Hay was fully heavier than 
last year, and was well got ; about If tons per acre. Meadow-hay was 
considerably heavier than last year, and was saved in good order. 
Potatoes were a very poor crop ; from 2 to 5 tons per acre ; there 
was a little disease, but not much. Twmips — Rather lighter than 
last year ; about 18 tons per acre ; brairded well ; no resowing. Insects 
— Not a great deal of damage ; there was a little grub in lea oats, but not 
much. No damage by weeds. Pastures were very slow in coming 
forward, but afterwards were very good. Live Stock throve well. 
Cattle and sheep free from disease. Cftjp of wool was rather under the 
average, both in quality and weight. 

Dumbartonshire (Lower). Wheat — Not much grown in district ; 
seed from 3 to 4 bushels. Barley — Very little, if any, grown. Oats — 
More straw than last year, and less grain ; badly laid and difficult to 
cut ; seed from 5 to 6 bushels, according to variety and soil. Harvest a 
few days later than usual ; good harvest weather till beginning of 
October ; after 3rd October, what was got in was in a more or less damaged 
condition. Hay — A heavier crop than last year ; about 2 tons, and well 
got ; quality softer than last year. Meadow Hay — Heavier than last 
year. Potatoes — Lighter than last year ; early varieties from 6 to 7 tons ; 

Maincrops not over 4 tons on an average. The principal reason for the 
small crop was the bad seed bed. Turnips — Lighter than last year ; 
brairded fairlj^ well ; rather later in sowing than usual owing to wet 
weather. No injury by insects or weeds. Pastures of average growth and 
quality. ^Live Stock throve very well. Cattle and sheep free from disease. 
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STiRLiNasHiE® (Western District). — Little ^own hitherto, 

bnt tried in severe additional instances with more or less satisfactory 
results. Yield, about 38 bushels; grain and straw of fairly good 
quality ; seed, 4 bushels* Barley— None grown. Oats — Average yield, 
40 bushels. Where crop secured by first week in October CTain and 
straw of good quality. Unfortunately a large proportion of the crop 
was not then harvested, and suffered severely from exposure to the 
unfavourable weather which set in and continued till near the end of 
November. Seed, 5 bushels, harvest began about 4th September, 
being a few days later than last year. Eat ^ — 2 tons per acre, which 
was a decided improvement upon the yield of last year. The usual 
proportion of clover was present, and the crop was well got. Meadovt- 
nay — In this case the production was similar to last year, and also well 
secured. Potatoes — Around 4 tons per acre, or half the usual crop. 
Free of disease at raising, but, owing to the wet weather then prevailing, 
did not keep well in the pita. No new varieties planted. Turnips — 
Twenty tons per acre of average quality. Somewhat long in brairding. 
Only one sowing. No damage from insects. Weeds — Crop injured by 
redshank to the usual extent. Pastures — Over average growth and 
quality. Live Stock throve very well. Cattle and sheep free from disease. 
Clip of wool — Up to the average both as regards quality and clip. 

Stirlingshire (Eastern District). Wheat— AA: bushels ; good quality 
of ^ain and straw ; seed, 3 bushels. Barley— ZO bushels ; grain of 
good quality j straw fairly good ; seed, 3^ bushels. Oats — 31 bushels ; 
fair average crop ; straw rather short ; seed, 4 bushels. Harvest — Usual 
time ; early harvest well done ; late districts bad weather. Hay — An 
average crop, well secured ; on carse, 40 cwt. ; dry field, 30 cwt. 
Meadow - hay — Big crop — not well got. Potatoes — Some districts good 
crop — others very bad ; 5 tons per acre ; some disease. Turnips — 20 
tons — poor crop ; brairded well ; no second sowing ; on clay land a poor 
crop — too late in sowing. No damage by insects. Weeds — Crops injured 
by mustard and thistles. Pastures — Average year. Live Stock throve 
fairly well. Cattle and sheep free from disease. Clip of wool — Just 
about an average. 

Note, — The war has taken away too much labour from the land, and 
farms as a whole have not got the same attention. 

Clackmannanshire. Wheat — Owing to unfavourable weather at 
sowing time a less area was sown. The yield is under the average both 
in grain and straw ; 30 to 40 bushels per acre ; 3 to 4 bushels sown. 
Barley — A less breadth sown, under very unfavourable conditions, con- 
seq^uently a poor crop — much under the average in bulk and quality ; it 
is difficult to estimate the yield per acre, the crop being so unequal ; 3^ 
to 4 bushels sown. Oats — A poor crop— nearly a half under the aver- 
age ; short in grain and much shorter in straw. In late districts the 
crop was much destroyed in harvesting owing to wet weather ; 4 to 6 
buimels sown. Harvest — The harvest was al^ut a fortnight later in 
commencing than last year. At the beginning there was wet weather, 
then a period of good harvest weather, after which rainy weather set 4n, 
doing much damage to the crops not then secured. Hay — This was a 
fair average crop ; it was rather difficult to secure at the end of the hay 
harvest owing to broken weather ; If to 2 tons per acre. Meadow-hay — 
A fair good average crop, and where early cut was well got, and would 
be a third better than last year. Potatoes — One of the worst crops as to 
bulk, size, and quality grown for many years ; not nearly a half average 
crop, and much worse than last year ; the tubers were smaller, with a 
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good deal of disease. The yield varied so much in different districts 
that it is difficult to estimate, Tumipn — This crop was little if any 
above half the average, and was worse than last year. IimcU — There 
was little or no damage by insects to crops ; maggot ffy on sheep was 
troublesome to a later peric^ than usual. Weeds were worse than Usual. 
Owing to continuous wet weather they could not be kept down where 
the farm staff was short-handed ; soft weeds in the men-crop break 
were the worst. Pastures— A b the grass had an abundance of moisture 
nearly the whole season through there was a good crop, but softer than 
usual. It got firmer as the season went on. Live Stock — At the begin- 
ning of the season, which was colder than usual, cattle did not do well 
on the grass, but as the season advanced it got drier, and stock improved. 
No disease in stock, except foot-rot in sheep, which was troublesome. 
Clip of wool — The quality of the wool was a little under last year, but 
the bulk was a full average. 

Perthshire (Western District). Wheat — Under the average both 
with respect to grain and straw ; 36 bushels ; seed, 3 to bushels. 
The area of wheat grown would be rather less than the previous year ; 
crop in good condition. Barley — Crop was under the average, but the 
quality of grain was above an average ; straw was under the usual bulk — 
about 30 bu'jhels per acre ; seed, 4 bushels. Oats — A fair average crop, 
but straw was not up to the usual bulk of some former years ; the yield 
of grain is much under the average — about 32 to 36 bushels per acre ; 
seed, 4 to 4^ bushels per acre. In some of the later districts the cro}) 
was not secured in good condition, but in most districts it was well 
got. Harvest — About same time as the previous year, and generally 
was of short duration, but the weather broke down before the crops 
had been secured on some farms. Hay crops generally suffered from 
unfavourable weather early in the year, and never having recovered, 
the crops were under an average, and the quality barely an average. 

Deficient in bulk but good in quality. Potatoes — Very 
poor crops ; lu many cases not more than to 2 tons of marketable 
tubers per acre. In scnne cases the crop is dressing out more seed than 
otherwise. Turnips — Only a fair crop on good laud, and, generally speak- 
ing, the bulk was from 4 to 6 tons per acre under the average ; crop 
brairded well. Insects — Nothing to speak of. Weeds — Crops uninjured ; 
the dry weather helped the destruction of any weeds. Pastures — Not 
quite of average growth, as the cpld spring told severely on first and 
second years’ grass, and these never recovered during the summer. Live 
Stock throve fairly well on good pastures, but in many cases they did not 
leave much for grazi^ if purchased during the spring. Cattle and sheep 
free from disease, vtip of wool — About an average generally, thougn 
on many farms the clip would not be quite an average. Ewes had a bad 
time on hill farms last spring. 


PERTH DISTRICT. 

Fifbshirb (Middle and Eastern District). Wheat— li is generally 
agreed that the crop has threshed out under the average, owing to the 
unfavourable weather retarding the development of the ear ; the yield 
would be from 26 to 32 bushels grain, with from 25 to 30 cwt. straw of 
good quality per acre — ^^e usual seeding is from 3^ to 4 bushels per acre. 
SarZey— Would be about an average, yielding from 35 to 44 busnels per 
acrej a much superior crop to last year. Straw a full average \ seed 
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Bown from 8^ to 4 bushels per acre. An average crop of fine 

quality, yieldin|f from 64 to 66 bushels per acre ; some of the new 
regenerated varieties possibly yielded more ; abundant straw of good 
quality ; seed from 6 to 6 bushels per acre. Harvest was general on 1st 
^ptember, and was quickly overtaken in about one month, rebulting in 
all grain being stacked in good condition. There was an excellent 

and bulky crop of hay of good quality, yielding about 2^ tons per acre, 
and coled in good order ; compared with last year it was of much superior 
quality. Meadow-hay is relatively negligible — very little being grown ; 
the wet weather in the autumn destroyed much of it. Potatoes were a 
disappointing crop on many farms in quantity and quality ; possibly the 
smallest crop in any one’s remembrance, yielding from 1^ to 4 tons imma- 
ture tubers, the latter return being got only from soil suited to the 
season, and from such varieties as “ Arran Chief ” and “ President” ; soft 
varieties were much diseased. Turnips were also a disappointing ciop, 
never reaching to full development, and yielding a poor return of from 7 
to 15 tons per acre ; little or none were stored owing to lateness and 
labour scarcity ; much loss resulted from frost and disease and rot ; 
there was no resowing. Insects — The crops were not injured this year by 
insects. Weeds — Except on land which was flooded in the autumn there 
was not much trouble with weeds. Pastures — The pastures were of 
average growth and quality. Live Stock throve well. Except some cases 
of “ Anthrax ” and “ Wooden Tongue” there was no disease in cattle or 
sheep. Clip of Wool — The quality and weight of wool would be less than 
last year, and under the average,' 


Fifeshire (Western District). Wheat — The crop would be an average, 
yielding 30 to 36 bushels per acre, with straw of aveiage quality ; some 
damage was caused by sprouting in the case of late harvested wheat ; seed- 
ing, 34 to 4 bushels per acre. Barley — The barley crop may also be estimated 
at 30 to 36 bushels, and a good average crop of straw ; on barley land, after 
sheep, much of the straw was wasted by excessive rains ; 3^ to 4 bushels 
seed per acre. Oats^ like the previous year, were the crop of the season ; 
on the best lands the yield would be 48 to 66 bushels per acre, while the 
straw would be over an average ; as with barley, on wet and late farms 
some of the oats were poor, due to the wet and cold spring ; 4 to 6 bushels 
seeding when sown broadcast. Harvest was about two weeks later than 
usual in starting, and was troublesome, due to scarcity of labour and 
unfavourable weather conditions. Hay^ unlike crop of 1915, was good, 
and a good turn of weather was got to harvest it ; aveiage yield, 2 to 2^ 
tons ; where hay had been heavily top-dressed the ryegiass showed signs 
of ground rot ; second cutting was moslly destroyed by wet weather. 
Meadow-hay was also a heavy crop, and secured in good condition. 
Potatoes poorest crop raised for many years ; “ Arran Chief” and 
“King Edward” are dressing about 3 tons seed and ware per acre; “ Golden 
Wonder” is estimated at 1 to Ij tons per acie ; piactically no disease is 
reported with the newer varieties, Tvmips, like potatoes, are a short 
crop ; estimated at half an average crop, and in many cases at even less 
on late farms ; the seed brairded well, but the young plants suffered 
severely during the dry weather in July ; no reports of second sowing.. 
Insects — Crops were free from insect pests. Weeds — Annual weeds caused 
trouble among turnips on farms where labour was scarce ; othei wise crops 
were free from weeds. There was abundance of grass during 

the grazing season, and of good feeding quality. Live Stock — All classes 
of stock throve well on the pastures. Cattle and sheep free from disease. 
Clip of wool an average, ana of good quality. 
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Pbrthshibb (JEjastem District). Whmt — Not so heavy as last year ; 
rather thin in places, but good quality ; yield, about 34 bushels ; seed, 

3 to 4 bushels. Barley — A fair crop of fair quality ; yield, about 32 
bushels ; seed, 3 to 4 bushels. 0(xU — A bulky crop, but not threshing 
well ; good quality where secured early ; yield, about 44 bushels ; 8ee(^ 

4 to 6 bushels. Harveet about ten days later than usual Ha^ — A 
very good crop, and secured mostly in excellent condition ; yield, about 2 
tons per acre. Meadow-hay much heavier. Potatoee — ^The worst crop on 
record ; yield, 3 to 4 tons per acre, with about J diseased ; “ Arran Chief ” 
and “ Evergood did best. Twmipe — A light crop, but sound and of good 
Quality; yield, 17 to 18 tons per acre ; very little second sowing required. 
Insects — Crops not injured more than usual. Weeds of all kinds throve 
exceedingly, due to the wet season and scarcitv of labour. Pastures grew 
rather too luxuriantly, and got rough in the latter part of season. Live 
Stock throve well. Cattle and sheep free from disease. Clip of wool — 
Bather under average. 

Perthshire (Central District). Wheat — The acreage in wheat last 
year was rather under the previous year. The cause of this was the 
shortage of labour and the wet November and December of 1916. The 
straw was of very good quality and bulky. The sample was good, but if 
anything the grain was on the small side. As a rule, 4 bushels were sown 
to the acre, and the yield was about 32 bushels to the acre. Ba/rley — This 
was a fair croi), and the sample was very fine. The quantity sown would 
be from 4 to 5 bushels per acre, and the yield would average 34 bushels 
to the acre. Oats — The area of oats sown would be very much more than 
the previous two years, and the yield would be from 38 to 45 bushels to 
the acre. The seed sown would be from 4 to 6 bushels to the acre. On 
most of the farms the farmers have seed-drills, and a great saving in seed 
is the result. Harvest — The harvest was a fickle one. Those who were 
able to secure their crops during the last week of August and the first 
3i weeks of September were lucky. The weather broke down about the 
end of September, and for 6 weeks rain fell every day, the result being 
that the farmers who were caught had a bad harvest. Hay was, on the 
whole, a bulky crop, and was secured in very good condition. The 
quantity per acre would be from 30 to 46 cwt. In one field near 
Forteviot, close to the river Earn, the hav is still in small ricks — 20th 
January 1917. It seems to be very black. Meadow-hay — The crop of 
meadow-hay was a heavy one, yielding from 25 to 35 cwt. per acre. 
Potatoes — The potato crop of 1916 is the worst we have had for many 
years. The area planted was an average one, but the yield was very 
disappointing. A few lots of early potatoes turned out fair, but, as a 
rule, the medium and late varieties were a small crop. There was 
practically no disease. It is difficult to give the yield. The varieties 
planted in the district were “British Queens,” “Dates,” “ Dalhousies,” 
“Arran Chiefs,” “What’s Wanted,” “ Langworthies,” &c. Turnips — 
The acreage in turnips was about the same as last year, but the crop 
is just about one-half. On account of the wet spring the land could not 
be worked, the result being that the turnips did not develop. On some 
farms finger-and-toe was reported. If Turnip crop was injured by 
weeds, due to want of labour. Pastures — The pastures during the pswt 
year were normal. Live Stock — The stock, as a rule, did very well on the 
pasture land. On account of the moisture there was very little grass 
scorching. Cattle and sheep free from disease, o/ioooi— The wool 

clip was an average, and the price allowed was a paying one. 

Perthshire (Highland District). -None sown. Barley — 

Practically none sown last year, OaU — An average crop ; fairly good in 
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grain, and weight good per bushel, but the quantity under the average ; 
36 bushels ; 6 bushels seed per acre. Harvest began a week later than 
the usual, but as the crops ripened fast and the weather was fine, it 
took less time than in the average of years. Labour had been very 
scarce, but so many soldiers having been liberated for harvest work 
helped greatly. Hay — A much heavier crop than last year, and a good 
mixture, and all well got ; about 2 tons. MeadoW’Joay — Much the same 
as last year ; late, difficult to secure, and not of an average quality. 
Potatoes — A very disappointing crop ; plenty tubers to the shaw, but 
undersized and without any ware ; 1^ tons. Turnips — About 8 tons ; 
quality and quantity much less than last year. The crop brairded well, 
and came very fast to the hoe, with plenty of tops, but failed to bulb ; 
not nearly an average crcm ; no second sowing required. No damage 
done by insects or fly. Weeds — The crops throughout fairly clean, and 
less damage than usual. Pastmes — The pastures were up to the average 
in growth, and stood out well in autumn. Live Stock — The stock did 
well all summer. Cattle and sheep free from disease. Clip of wool — 
The quality of the wool was not up to the average, and the bulk much 
less than average ; no doubt caused by the long and severe winter and 
so much hand-feeding required. 

Forfarshire (Western District). Wheat — 35 to 37 bushels, with a fair 
quantity of straw ; seed, 3 to 3^ bushels drilled ; 4 bushels broadcast. 
Parley — 36 to 38 bushels, with plenty of straw— some on soft land badly 
laid ; seed, 3 to 3| bushels drilled ; 4 to 4^ broadcast. Oats — 44 to 48 
bushels, with abundance of straw. Many fields of lea oats badly laid, 
and much damage done. Owing to continued wet and close weather, a 
few fields were still uncut at 1st January ; seed, 3 to 5 bushels drilled ; 
4 to 6 bushels broadcast — according to variety. Harvest commenced a 
little later than usual ; fairly suitable weather till beginning of October, 
and much grain stacked in excellent condition. From this time lying 
grain could not be cut dry, and leading was much retarded. Five inches 
of rain fell in seventeen days from 3id October to end of month. Ray — 
The hay crop was an excellent one — 36 to 40 cwt. (in many instances 
more), and generally secured in good order. Meadow-hay — Veiy little 
meadow-hay, but also a good crop. Potatoes — The potato crop was in 
many instances almost a total failure ; 6 tons is the exception ; 3^ to 4 
tons about the average. Many fields would not produce moi e than 2 tons 
an acre, and some not worth lifting. There was a good deal of disease. 
One night’s frost did some damage. Turnips — A poor crop ; 25 tons the 
exception, many acres of good land producing only 14 to 16 tons. Insects 
— There was little injury by insects. Weeds abundant, especially in 
turnip crop, where horse work could hardly be done owing to wet. 
Pastv/res — Plenty of grass generally, and abundance of foggage in the 

back-end.” Live Stock did not do so well as usual. Cattle and sheep 
free from disease. Clip of wool — A full average. 


ABERDEEN DISTRICT. 

Forfarshire (Eastern District). Wheat— 34 bushels grain, and about 
32 cwt. straw, both of very good quality, but grain light in weight. Seed 
as usual, about 3 J to 4| bushels per acre. Barley — A poor threshing crop ; 
anything from 24 to 36 bushels, and about 23 cwt. straw. Much of the 
poor quality as well as a poor yield ; season not suitable for good 
either in colour or quality. Seed, 3 bushels drilled in, 4 bushels 
ast Oats — Yield unaer the average — 48 bushels per acre ; plenty 
VOL. XXIX. S 
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of straw ; about 26 cwt. per acre ; grain good quality, straw coarse and 
poor feeding. Seed, new tbick-akinned varieties, 6 bushels per acre, 
usually now sown 3 bushels each way ; other varieties, 4 bushels per 
acre. Harvest commenced about 5th September, 10 days later than 
usual, and finished middle of October; ail harvested in October was 
more or less in bad order. Ray — A very heavy crop, mure than twice 
last year’s, and from about 60 to 70 cwt per acre ; quality generally 

f ood, with plenty of clover, but in some places overgrown and coarse. 

^oiatoes — The poorest crop on record, many farms not exceeding about 
30 cwt. per acre ; a very few places up to 6 or 6 tons. No disease in 
“Presidents” and “Northern Star” varieties, but “King Edwards” 
and “Anau Chief” some disease, and not well kept in pits. No new 
varieties to any extent. Turnip crop generally very poor — 12 to 20 tons 
per acre. Crop brairded all right, but greatly damaged by excessive rains 
at thinning time. No injury by insects. Weeds of all kinds rampant, 
neitlier hand nor horse labour being permissible on account of wet 
weather. Pastures — Plenty of pasture every wheie. Live Stock — Too 
much rain for stock doing as well as usual, although grass was every- 
where abundant. Cattle and sheep free from disease. Clip of wool — Fair, 
of just under average weight, 

Kincardineshire. Wheat — Not up to last year’s crop ; from 36 to 39 
bushels grain per acre, of fair quality, and plenty of straw ; 3 bushels 
seed per acre where drilled, and 4 bushels broadcast. Barley — Slightly 
under last year’s crop ; 36 bushels grain and 17 cwt. straw, both of fair 
quality; 3 bushels seed diilled, and 4 bushels broadcast. Oa<«-Not 
quite an average crop ; from 39 to 42 bushels grain, and 17 cwt. straw, 
both fair quality ; 4J bushels seed where drilled, and 5^ broadcast. 
Harvest — Nearly three weeks later than last year, and in the later dis- 
tricts very much protracted ; extreme difficulty in getting in the balance 
of the crop owing to the continued wet weather. Hay— The crop of rye- 
grass and clover hay was quite a good one — much better that the previous 
year — and was generally secured in good condition. Average weight 
about 33 cwt. per acre. The aftermath was lather poor geneially owing 
to cold weather. Meadow-hay — Almost none in the district, coiise<juently 
no reliable information can be given as to crop Potatoes— The potato 
crop was the poorest for many years — in fact, almost a failure in several 
districts, largely due to the continued cold wet season. Tvrytips— The 
turnip crop was much under that of last year, and much undei' the 
average for Kincardineshire ; the amount of crop varied considerably in 
different districts, hence difficulty in fixing the average yield per acre. 
Insects — Very little injury done by insects, it being far too cold and wet 
for damage to result from this cause. Weeds were rather difficult to 
manage owing to continued wet weather, and much lioeing and harrow- 
ing were required, surface weeds being very abundant. Pastures were of 
average growth and quality, quite as good if not more plentiful than last 
year, but grass did not grow so well during the later part of the season. 
Live Stock generally did fairly well on the pastures, but butchers 

complained that fat cattle did not weigh so well as in normal seasons. 
Cattle and sheep have been fairly free from disease, although a few cases 
of anthrax have occurred amongst cattle, as well as some other minor 
troubles. Clip of wool was fairly good, but slightly under last year’s 
average both in quality and quantity. 

Abebdeenshirb (Buchan District). Wheat — None grown. Barley — 
Extent of this crop somewhat restricted ; quantity per acre rather under 
the average, with less weight per bushel — 52 to 56 Id. ; seed sown, about 
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4 bushels. Oati — wet and late seed time, with a combination of rainy 
weather and a summer unfavourable for ripening of crops made the oat 
crop very much below that of 1915 in quantity and quality ; this crop 
threshed out very badly ; straw is also very short of an avei age yield ; 
weight of oats from 37 to 40 lb. per bushel. Harvest commenced towards 
end of September ; as the weather broke before the crop was all secured 
(except in a few early farms), and continued to be wet, the harvest was 
a very protracted one. Hay — The hay crop was the only good crop of 
1916, and was above the average. It was secured in very good order — 
about 28 to 36 cwt. per acre. Meadow-hay — Very little grown in this 
district. Potatoes — The worst crop for many years ; not much disease, 
however. Tarnim — Turnips turned out a very poor crop all over ; the 
turnips sown bemre Whitsunday have become very much “shot.” It 
would be difficult to fix the general average as to weight per acre ; the 
crop brairded fairly well, with little resowing necessaiy ; also free from 
disease on the whole. No injury by insects. Weeds more plentiful than 
usual owing to continuous wet weather. Pastures were up to an average 
growth, especially duiing the early season. Live StocJc throve fairly well 
on pastures. Cattle and sheep free from disease. Clip of wool on the 
whole above the average. 

Aberdeenshire (Central District). Wheat — None grown. Barley — 
27 bushel per acre ; 5 bushels less than last year ; straw ID^ cwt. per 
acre ; 1 J cwt. less than last year. Qualify of the grain not so good as 
last year, which was under an average ; the quality of the straw would 
be equal to last year’s. Weight of grain per bushel varied from 48 
to 60 lb., a large pinportion ranging from 52 to 53 lb. Seed used — 
drill machine, 3 to 3| bushels per acre ; broadcast machine, 4 bushels 
per acre. Oats — 35 bushels per acre ; 5 bushels less than last year ; straw, 
21^ cwt. ; cwt. less than last year. Quality of grain not so good as last 
year ; the (juality of straw similar to last >ear. Weight of grain per 
Dushel ranging from 37 to 45 lb. ; a large propoition ranging from 
40 to 41 lb. Seed, potato oats, and all thin-husked vaiieties where 
drill machine used, 4^ to 5 bushels per Hcie ; broadcast machine, 6 to 
6^ bushels per acre ; all thick -husked vaiieties 2 to 2^ bushels extra per 
acre. In both bailey and oats there is more than a usual proportion of 
small and undeveloped grain. Harvest commenced about the 10th 
September — about same time as last year, and barley was mostly cut and 
seemed before the end of the month. About 7th October a good 
proportion of all gi*ain croj>8 was secured on the earlier farms ; on later 
farms a good deal was still to secure under very unfavourable condi- 
tions. Frost on the 17th October damaged all uncut and gi'een crops ; 
with a few exceptions all was secured in varying condition about the 
27th — fully a fortnight later than last year, —Average 38 cwt. per 
acre — 10 cwt. more than last year. The crop was well mix^ with clover, 
and quality very good where secured in good condition. Meadow-hay — 
Average 31 cwt. per acre ; 10 cwt. more than last year. Potatoes — 
Average 5 tons per acre ; 2| tons less than last year. Quality not so 
gooil as last year. A good many cases of disease were reported from 
September onwards to lifting. No report of new varieties being planted. 
“ Arran Chief,” “ Main Crop,” “ Dalhousies” piincipal varieties planted. 
To the very wet season during planting and earlier stages of growth is 
attributed the very poor crop. Twmips — 14 tons per acre ; 5* tons less 
than last year ; quality very varied. Veiy few turnips were sown in 
May, and on account of wet weather about half of the land intended for 
turnip crop had not been touched at end of May. Some abnormal crops 
of weeds were to be seen. Despite the unfavourable sowing conditions, 
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the crop brairded fairly well, not more than one sowing being required. 
Some fields intended for turnips, on account of very unfavouralne weather 
conditions, were never sown. InsecU — No complaints of injury by insects. 
Weeds — Owing to the abnormally wet season, grain, potato, and turnip 
crops suffered from the extraordinary growth of weeds, especially on land 
flooded by water. Yarrow, chick weed, and small surface weeds grew in 
great abundance and choked the crops, damage in this respect being 
much greater than usual Pastwres — The pastures were of more than 
average growth, hay and pasture being the crops of the season. It is 
doubtful, however, if the feeding qualities were equal to last season. 
lAve Stock — Fairly well on the whole ; young and growing animals did 
well, but were slow to feed. Cattle and sheep free from disease. 
Clip of wool — The quality was only fair, and under an average. 

Aberdeenshire (Strathbogie District). Barley — The acreage devoted 
to barley last year was less than in recent years. As regards straw, the 
crop bulked fairly well. The promise of grain, however, was only fair, 
and the results of threshing have been most disappointing ; indeed it has 
been the worst threshing crop for many years, the weight per bushel 
varying from 48 to 53 lb., and the yield ranging from 2| to qrs. 
per acre. Oats — In proportion oats have been little better than barley, 
the return in grain ranging from 3 to 4 qrs. per acre, with a bushel- 
weight varying from 38 to 41 lb. The cold sunless season, with too 
heavy a rainfall, has been responsible for the unsatisfactory results. 
In the later parts of the district much damage was caused by a severe 
premature frost. Harvest — The commencement of harvest was generally 
about ten days later than an average seaKon. The crops were light, and 
little difficulty was experienced with the reaping, but tlie weather during 
leading-time being uncertain, much of the crop was secured in only 
middling order. Hay — The hay crop generally was good, and the 
weather being fairly good during the curing season, the crop sustained 
little damage. There was generally a fair mixture of clover, and the 
crop has been good for feeding purposes. IVrhaps 175 stones j)er acre 
may be given as an average for the district. J/eodot^^-^ay-Tliere is no 
meadow-nay grown in this part of the country. Potatoes — The potato 
crop generally has been the worst for many years. In some cases this 
useful crop has been almost a failure, while in the best instances the yield 
has been little more than one-third of an average. The potato being a 
BUx. plant, no doubt suffered greatly from the absence of sunshine and 
the superabundance of moisture during the growing season. Turnips — 
Like the potato, the turnip crop has also been remaikably light — a long 
way below an average yield — so that roots are being used very economi- 
cally in byres, where in former years there used to be plenty for the 
stock. There was no resowing required, and no disease in the district. 
No damage by insects. Weeds-— Tm wet season was rather against the 
proper clearing of the turnip-break, but fortunately there was no super- 
abundance of weeds. Pastures — During the season the pastures were of* 
average growth, and during the early part stock throve remarkably 
well, but after the middle of the grazing season was reached the weather 
was greatly amnst stock of all kinds laying on flesh and fattening pro- 
perly. Comidaints were therefore heard on every hand of the slow 
progress that animals made during the end of the season. There has 
not been any disease among either cattle or sheep. Clip of wool — The 
general quality of the wool clip was up to an average. The cold 
weather experienced before shearing-time has always an effect on the 
weight of the clip on account of the absence of grease. The weight may 
thetefore be considered as being below an average. 
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Bavffshirb (Lower District). Wheat — None gjrown, BwrUy — 26 
to 30 bushels per acre ; quality below average owing to cold and wet 
spring, the weight being only from 61 to 64 lb. per bushel. The usual 
acreage was sown ; seed, 3 to 4 bushels per acre. Oaie — 46 to 60 
bushels per acre ; quality was good, weighing from 42 to 46 lb. ; the 
crop was well harvested, and the quality of the straw was also good ; 
seed sown, from to 6 bushels per acre. Harvest began about the 1st 
September and finished about the middle of October. Hay was an 
excellent crop, secured in good condition ; 2 to 2^ tons per acre, with 
an abundance of clover. Meadow-hay — None grown. Potatoes — Yield 
from 2 to 4 tons per acre (or less than half the usual crop), except in one 
or two special cases where the newer varieties, such as “Arran Chief,” 
were grown ; no disease. Turnips — Weight from 12 to 20 tons per 
acre ; quality equal to last year, but the weight slightly under last year. 
They were sown late, and in very wet weather ; the crop brairded all 
right, but did not make much progress until the autumn months. In 
exceptional cases, where sowing took place immediately before very 
heavy rain, the ground became crusted and second sowing was necessary. 
No damage by insects. Weeds were very plentiful — chiefly knot-grass, 
which seems to be very much on the increase in this district. Pastwres 
— Above average. Live Stock — Stock did not do well in the early part 
owing to the exceptionally wet weather, but improved greatly during the 
autumn, (‘attle and sheep free from disease. Clip of wool — The quality 
of the clip was good, and the quantity slightly above the average. 


Banffshire (Upper District), Wheat — None grown. Barley — Hap- 
pily the area under barley was restricted owing to the high price at 
seed-time ; then the crop proved a comparative failure both in quantity 
and quality, scarcely any fields giving three-quarters, and that not fit 
for distilling. Oats after lea were a fair crop, but were rather late in 
being sown, and dragging in growth from the cold and wet, were im- 
properly matured, lii clean land never was such failures seen ; then on 
good soils the yield did not come to qrs. per acre. Harvest — 1916 will 
long be remembered as a most unfortunate season both as regards gi-ain 
and straw, and in general only about half an average bulk, and all of 
inferior quality. Very little of the oats come to 40 lb. per bushel. The 
greater part was rendered unsafe for seed by a night’s frost in September 
just as harvest was beginning. Hay — The hay crop was the one good 
item for the farmer j well mixed with clover and ryegrass, and might 
weigh between 2 and 3 tons per acre. The crop was generally secured 
in good order by the middle of August. Meadow-hay — Me^ows are 
mostly pastured in this district when the sown grasses get bare between 
hands before the aftermath comes in use. Potatoes are only planted for 
the household. Much of the seed failed to sprout owing to wet, cold 
weather prevalent in June, and they are a poor crop except in dry 
sunny 8})ots. Turnips — The turnip crop was a fearful toil in laying 
down — all except sloping fields which were stubble dunged; these came 
out well at firs^ but went early to seed, and the bulbs are now of little 
use. In other cases farmers held on laying down very late, and the 
results are miserably poor indeed. Insects — The wet and cold weather 
seems to have killed out the customary farm pests, including the turnip- 
fly, Weeds abound in the turnip fields, and grubbing and harrowing had 
no efifect owing to the wet ; knot-grass in particular was also more than 
usually prominent in corn-fields where the grain was thin. Pastures came 
out fairly well bv the end of June, but fell off sooner fi'om the cold and 
wet weather. Live Stock — All kinds of stock did well until fields got 
rather bare, but as prices were good, graziers cleared out to suit the keep. 
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Happily no disease to speak of, Cflip of mol — The wool clip proved an 
average one. Complaints were rife that Government had struck rather 
too low price for wool, in view of the high prices for sheep and the large 
outlays in feeding materials. 

— The worst feature of the year 1916 is the poor crop returns in 
grain and roots, which affect the farmer’s position in this upland region 
in an inordinate degree. Wages and all tear and wear are at higher 
rates, and no selling grain to meet such ; much seed grain has to be 
procured at extreme rates for next season’s crop. 


INVERNESS DISTRICT. 

Moratshire. Wheat — Very little grown. Barley — About 20 bushels 
per acre, or half previous year ; straw about 30 cwt, or 6 cwt. less than 
last year ; weight of grain about 54 lb., or 2 lb. under standard ; colour 
good ; seed sown, 3 to 4 bushels. Oats — 30 bushels, or 18 bushels less 
thau last year ; straw about 35 cwt., or 8 cwt. less than last year ; weight 
per bushel about 40 lb., or 2 lb. under standard ; otherwise quality good ; 
seed sown, 5 to 8 bushels, according to variety. Harvest — About the 
usual time — beginning of August. Hay — 34 cwt., or 6 cwt. more than 
last year ; quality good both as regards ryegrass and clover ; secured in 
good order; more permanent grass seed being sown in the rotation 
mixtures and less ryegrass. Meadow-hay — Little grown ; crop good, and 
secured in good order. Potatoes — About 2^ tons, or 3 tons less than last 
year ; no appreciable disease — simply a failure in development ; tubers 
generally of good size, not large, and few to each stem, rurwipa— About 
12 tons per acre, or 6 tons less than last year. Turnips small ; quality 
good ; braird spoiled by frosts and cold winds, entailing much resowing. 
Insects — Generally not much damage ; turnii)-fly rather active in the 
earlier-sown turnips Weeds— Damage more than usual, the shortage of 
labour in the previous year now telling ; couch-grass prevalent ; apurrey 
or yarr bad amongst the barley. Pastures — Fully equal to last year’s 
good growth. Live Stock — Well all the season. Cattle and sheep free 
from disease. Clip of wool — Fully over average both as to (juantity and 
quality. 

Nairnshire. Wheat — None grown. Barley— % to 3 quarters ; light 
weight ; colour fair ; small bulk of straw ; about 4 bushels sown. Oats 
a light crop ; 4 to 6 quarters, and small bulk of straw ; not much above 
lialf a crop ; 6 bushels sown. Harvest a week to ten days later than 
usual. Hay — A poor crop ; much alwut the same as last year. Meadow- 
hay — None cut. Potatoes weve most disappointing; promised well at first, 
}>at when they came to be lifted they were barely half a crop, or about 
3 tons to the acre. Turnips — It is difficult to give figures with regard to 
this crop, which was very indifferent, and not equal to half an average. 
Insects — Damage not to an iiiiusual extent. Weeds not more than usual. 
Pastures — The weather, particulaily in the early part of the season, was 
very cold, and the pastures were slow in growth, and did not at any time 
come up to the average. Live Stork throve fairly well. Cattle and sheep 
free from disease. Clip of wool — Good quality ; prQlt)ably under an 
average as to weight. 

Tnvernrss>shire (Inverness District). Wheat— Slight increase in 
acreage ; return about 36 bushels per acre ; weight per bushel, 59 lb. ; 
straw, 36 to 38 cwt. per acre. Barl^—Betum below average ; disap- 
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pointing crop ; yield only about 33 bueheie, and weight per bushel, 50 to 
61 lb. ; straw from 30 to 32 cwt. per acre. Oats — 36 to 46 bushels per 
acre, and weight per bushel about 42 lb. ; straw, weight ^r acre, 30 to 
36 cwt. Harvest began second week of September. iTay— Average 
about 36 cwt. per acre. Meadaw-hay — Little grown. Potatoes — Lightest 
crop on record ; return barely 35 cwt. per acre, and quality under 
average. Twrnvpt — Under average ; return not over 12 tons per 
acre, and not healthy. Many cases of finger-and-toe. Weeds — Not as 
clean as might be ; labour very short. Pastures above averse. Live 
Stock above average. Cattle and sheep free from disease. Clip of wool 
slightly under average. 

IrvERKBSs-iHiiiB (Skye). Wheat — None grown. Barley— grown. 
Oats — A medium crop on deep, damp land, and owing to the wet 
summer not so good on this class of land as last season. Oats on dry 
land much heavier than last year ; 6 to 6 bushels per acre sown. Harvest 
about a week later than last year. Hay — Clover and ryegrass hay was 
much better than last year. Ueadow-hay was more than double the 
average crop. Potatoes — Potato crop of this season was the smallest on 
record, and would only amount to about the third of the crop of last 
year ; no disease. “ Arran Chief ” gave double the return that the old 
varieties like the “Champion” and “Up-to-Date” gave. Tumim — A 
fair crop, and quality better than last year ; they brairded well, and 
there was no second sowing. No injury by insects or weeds. Pastures 
were better than they have been for years, and our bills had double the 
grass on them coming to the winter than they had last year. Live Stock 
throve well. Cattle and sheep free from aisease. Clip of wool — An 
average clip. 

iNVEnyESS - SHIRK (Lochaber). IfAeai— None grown. Barley — None 
grown. Oats — Quantity more than last year ; quality better ; 5 bushels 
per acre more than last year ; 6 bushels sown per acre. Harvest 14 days 
later than last year. Hay — 10 cwt. per acre more than last year ; quality 
good, Meadow-hay crop was less than last year. Potatoes—^ tons per 
acre less than last year ; about half the crop was affected by dmease, 
which first showed itself in July ; no new varieties planted. Turnips — 1 
ton per acre less than last year. The crop brairded well, and there was 
no resowing. No injury by insects or weeds. Pastures were an 
average growth and quality with last year. Live Stock throve well. 
Cattle and sheep free from disease. Clip of wool under an average. 

Boss -SHIRE (Dingwall and Munlochy), Wheat — A few more acres 
sown than last season ; quality only fair ; season rather late ; seed, about 
4 bushels per acre. Barley — The usual average sown ; quality or grain 
and straw barely average ; many acres were not well harvested ; quantity 
barely average ; seed sown, about 4 bushels.. Quantity grown fully 

average, and quality of grain and straw full average on earlier fields ; 
many later fields were gathered in bad order owing to wet weather; 
average, 60 bushels ; seed sown, 3 to 6 bushels per acre. Harvest — About 
the usual time, but was prolonged — in many cases seriously — owing to 
bad harvesting weather and unequal ripening. Hay was a good crop ; 
quality good, but cutting and securing was very prolonged ; weight, fully 
2 tons. Meadow-hay — None grown, Poiaioss was very disappointing ; 
quality not average ; quantity very variable — say 2 to 6 tons per acre ; 
disease more or less on many fields. Turnips — The crop was much short 
of average ; broken weather in sowing, and cold ; no second sowing, but 
growth very slow* Insects — 'Ho injury from insects. Weeds — Not 
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more than usual. Pastures — An average growth and quality. Live Stock 
throve very well. Cattle and sheep free from disease. Clip of vml — 
Barely average. 

Boss-shirb (Tain, Cromarty, and Invergordon District^ Wheai — A 
poor crop, the season being far too wet and cold for this crop ; quantity 
per acre, about 28 bushels on the average. Straw was plentitul ; quality 
of grain bad, and natural weight very light ; seed sown, 4 bushels per 
acre. Barley — A poor crop, the season being far too wet and cold for 
this crop ; quantity per acre about 28 bushels ; straw plentiful ; quality 
of grain very poor, and natural weight very light ; seed sown, about 3A 
bu^els per acre. Oats —The best of the cereal crops, not having suflfered 
so much from the adverse weather conditions ; average yield, about 60 
bushels per acre ; quality good where secured before weather broke; 
straw plentiful, but quality on the average not good. Harvest be^n 
about the usual time — about end of August — but owing to wet weather 
was long protracted. Hay — The heaviest crop for a number of years ; 
average about 1 ton 16 cwt. per acre ; would be 10 cwt. per acre over 
the previous year; quality fairly good. Meadow -hay — None grown. 
Potatoes — A poor crop, the wet and cold spring and summer being dis- 
astrous for this crop. The average was about 3 tons 15 cwt. per acre, 
being about half that of the previous year. “ Arran Chief,” “ Summits,” 
and “Great Scots” did best. Not much disease. Turnips — Average 
about 13 tons of swedes and 11 tons of yellows per acre. On good dry 
bank land they were a fair crop, but on heavy wet land a very poor crop. 
Not much finger-and-toe. They brairded well, and there was no second 
sowing. Insects — No damage by insects. Weeds — Not worse than usual. 
Pastures — There was abundance of pasture, but the quality was not good 
owing to the wet cold summer. Live Stock throve fairly well, but did 
not put on so much condition as usual. Cattle and sheep free from 
disease. Clip of wool — Under the average. 

SuTHERLANDSHiRE. Wheat — None grown in this (Lairg) district. 
Barley — An average crop ; returns about 33 bushels per acre. Oats^-X 
fair crop ; return from 36 to 56 bushels per acre ; about 5 bushels of seed 
per acre. Harvest — Ten days later than usual. Hay — Quality of hay 
very good ; quantity from 1 to 2 tons per acre. Meadow^hay — About an 
average. Potatoes — A poor crop ; quantity from 3 to 4 tons per acre. 
Turnips — Turnip crop very irregular ; in general light — more sowings 
than one were frequently required ; owing to cold weather braird 
did not come well. Insects — Turnips suffered damage by fly in many 
cases. Pastures — Average. Live Stock throve well. Cattle and sheep 
free from disease. Clip of Wool — Considerably under an average. 

Caithnesb-shire. Wheat — Caithness does not grow wheat. It has 
been tried, but oats are preferred. Barley — ^The area under barley con- 
tinues to decrease. This is mainly due to the straw of barley or bere not 
being so good for fodder as oat straw; about 4 quarters would be reaped ; 
seed, from 3^ bushels per acre. Oats — The earliest sewn oats did best 
this year, as the season kept very wet ; fields sown about second week of 
April, with 5 to 6 bushels of seed, were cut about the last week of Sept- 
ember in very good condition, and threshed out 3 to 6 quarters per acre, 
having been secured in very good condition. On 12th October violent 
winds, with heavy hail, shook off the grain and twisted the straw of all 
uncut oats ; grain equal to between one and two seedings could be seen 
on the ground. Harvest — What was sown late was slow in ripening, and 
harvesting was veiy much delayed. The weather broke, and the stocks 
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were freoaently thrown down by the wind, and got fairly soaked throngh ; 
this msiae the harvest later by six or seven weeks in some instances. 
Ray — There was a very good crop of hay ; there would be over 2 tons 
per acre of ryegrass and clover, mixed in *good projportions for fodder. 
There was also fairly good aftermath. Meadow - hay came on well, 
but was late in being “cured” Potatoes were planted in sodden 
ground, after waiting some weeks for more favourable conditions ; thus 
they were late at the start, and never made this up ; the flowers or 
apples were few, and at lifting time the crop was found to be very 
deficient ; 4 tons or so per acre was rare. The quality was good, but 
tubers were small.* T’ttrmpa— Swedish turnips this year ran to seed; 
yellows that followed early came on well, and good-sized healthy bulbs, 
of say 20 tons per acre, were grown ; then a spell of wet weather con- 
tinued into July, and the ground got into bad tiim for sowing. The yield 
of bulbs and shaws together mi^t be only 4 or 6 tons per acre. Insects 
— There was no cause to complain of the ravages of grub or turnip-fly 
this year. Weeds — Spurrey and skellock made the singling of turnips 
difficult ; coltsfoot and sow-thistle are spreading ; sourocks and dockans 
abound, and the winged seeds of thistles go far and near. Pastures kept 
gi'owing very well, with the average growth and quality. Live Stock 
came on well, and got all attention for keeping up the meat supply 
and securing the high prices of war times. Bneep-scab and anthrax are 
getting rarer, thanks to the energetic efforts of the Local Authority. 
Clip of wool — Quality of the wool was good. 


Orkney. Wheat — None grown. Bere better than last year, and better 
than the oats of this year, as it was cut before the gales which shook the 
oats ; yield, about 32 bushels per acre, weighing about 48 lb. per bushel ; 
seed, 3| to 4| bushels. Oais were sown on the last week of April and 
the first half of May. The weather was cold and wet all season, with 
little sunshine, and the oats were long in ripening. A severe storm with 
spindiift on the 10th and 12th October, just after harvest began, shook 
badly the ripe oats ; but the bulk of the crop was green and heavy, and 
did not shake so much as one would have expected. The weather in 
harvest was wet, but a dry week in November enabled the farmers to 
secure nearly all the crops in good order. There was a big crop of straw, 
but the average yield of oats is only about 24 bushels per acre, weighing 
about 36 to 37 lb. per bushel ; seed, 4 to 6 bushels. Harvest became 
general in the second week of October, being about three weeks later 
than usual. Hay was a heavy crop — nearly double the weight of last 
year, and was secured in good order ; weight, about 32 cwt. per acre. 
Potatoes were planted late, and, owing to this and the cold wet season 
and to some disease, they have turned out a small crop, the yield being 
much less than last year ; weight, about 3 tons per acre. Turnips — 
Owing to the wet weather in June some of the turnips were only sown 
in the first week of July ; they are, however, a fair crop, but lighter than 
last year ; weight, about 10 tons per acre. There was little injury 
done to the crops by either insects or weeds. Pastures — There was 
an abundance or grass all season, and stock throve fairly well con- 
sidering the cold wet season, and were free from disease. Clip of wocd 
was about an average. 

Shetland. Wheat — None sown. Barley — Grain equal to last year ; a 
fair crop. Dais — ^There was a good bulk of straw, but owing to the cold 
wet summer apd harvest grain was a poor crop, being both small in bulk 
and light in weight ; seed sown, from 4^ to 6 bushds. Harvest — Three 
weeks later and very wet Hay — A very good crop and secured in good 
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condition. Meadow-hay — A rery good crop — ^about double the quantity 
of last year. Potatoes — A very poor crop-~about half of last year ; very 
few new varieties are planted in this district ; “ Chara pious’’ are still the 
most profitable kind. Turnips — A light crop owing to the late sowing. 
Insects — No damage done. Weeds — Very troublesome owing to the wet 
season. Pastures during the season were of full average growth. Live 
Stock did well, especially sheep. Cattle and sheep free from disease. 
Clip of wool — An average clip. 


THE WEATHER OF SCOTLAND IN 1916. 

By ANDREW WATT, M.A., F.R.S.E., Secretary to the Scottish 
Meteorological Society. 

This report consists of (1) a general description of the weather 
over the Scottish area from month to month ; (2) a selection of 
rainfall returns, in which each county in Scotland is represented 
by one or more stations. It is to be noted that all the temper- 
ature readings referred to are, unless otherwise stated, from 
thermometers exposed in the regulation ‘'Stevenson Screen.” 

January. 

In all parts of our Islands the opening month of 1916 was 
one of remarkable mildness. In Scotland, since observations 
were organised sixty years ago, the only January comparable 
in that respect was that of 1898 ; and at Edinburgh, where 
reliable records are available from 1764 onwards, the only 
other January to approach those of 1916 and 1898 in mildness 
appears to have been that of 1796. At many places temper- 
ature never fell below the freezing-point, and almost the only 
interruption to a stormy south-westerly type of weather 
occurred towards the end of the month, with a shift of the 
wind to the north-west. The extreme readings were 57'" at 
Edinburgh and St Andrews on 5th or 6th, and at Gordon 
Castle on 19th; and 21® at Balmoral on 28th. 

An outstanding feature of the weather of 1916 had been a 
decided shortage of rainfall in the North-West Highlands. 
January 1916, on the other hand, was a month of amazing 
wetness in that region ; rain fell on practically every day until 
28th, as a rule very heavily; and at Glenquoich the aggregate 
of 29*27 inches was considerably above that of any January 
for at least forty years, and as much as 7 inches more than 
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was registered in the previous wettest January, — that of 1890. 
At Kinlochquoich there were 13 days with 1 inch or more, 
with falls of 2 inches or more on 3rd, 5th, 6th, 14th, and 24th 
— as much as 3*90 inches on 14th and 4*85 inches on 24th — 
and an aggregate for the three days 23rd- 25th of fully 8 inches ; 
and at Achnacarry a fall of 4*17 inches on 24th was followed 
by one of 2*99 inches on 25th. In some northern districts 
also the month was abnormally wet, — at Ardross Castle in 
East Koss-shire it was the wettest January for at least fifty 
years. At the other extreme, at points in the south-east and 
and south-west, the month’s rainfall was slightly below the 
normal, and along the north-east coast there was a slight to 
decided deficiency. Outside the abnormally wet areas the 
heaviest general falls occurred during the first few days of 
the month, from 19th to 23rd, on 26th, and on 28th and 29th, 
though towards the north-east there was but little rain after 
23rd. From 6th to 18th but little rain fell in eastern districts. 

A great deal of stormy weather was experienced, especially 
during the first few days, from lOtb to 15th, and from 19th 
to 25th. There were floods in Perthshire on 1st, and the heavy 
rains in the West Highlands from 23rd to 25th caused a 
serious landslide on the Invergarry railway. Practically no 
snow occurred except round 20th. 

Thunderstorms occurred here and there on 4th ; in west on 
19th or 20th ; and here and there on 22nd. 

There were many gloomy days during the month, and sun- 
shine was mostly below the normal. At Aberdeen, however, 
the month was the sunniest January since 1881. During the 
third week the north - east coast experienced exceptionally 
bright weather, and was the sunniest district in our Islands, 


Febkuary. 

The mild south-westerly type' of weather which had pre- 
vailed throughout January continued during the early days 
of February ; but on 7th or 8th a prolonged wintry spell set 
in, with wind from the west and north-west until about 20th, 
when an easterly to north-easterly type of conditions became 
established, persisting with only trifling interruptions until 
almost the end of March. The days were at times extremely 
cold, and around 20th very low night readings occurred, — as 
low as 2® at Braemar and 7** at Balmoral. The highest reading 
for the month was 63® at Gordon Castle on 1st. 

On several days from 1st to 18th heavy falls were more or 
less general over a great part of the country, — rain until 6th, 
and mostly snow, sleet, and hail thereafter, and during that 
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period precipitation was of daily occurrence towards the north- 
west, though in the east there were various days with only 
trifling amounts. After 18th generally fine weather occurred 
in the west, with mostly unsettled conditions in east and north. 
On 3rd a rainstorm of considerable intensity was widely ex- 
perienced, though not along the east coast, — fully 3 inches at 
Kinlochquoich, and more than 2 inches over considerable areas. 
At various places rain, or the “rainfall equivalents*' of melted 
snow, gave amounts of 1 inch or more on every day from 6th 
to 8th, and on 12th, 16th, and 18th, the most persistent wet 
spell occurring from 12th to 18th. On 29bh rather heavy falls 
occurred towards the south-east. In the extreme north, at 
Aberdeen, at Glencarron, and at points in the extreme south- 
west and south, the month's aggregates were slightly below, 
or in close agreement with, the normal. In general, however, 
there was an excess, — ^very considerable towards the south-east, 
and within the area bounded by the Cairngorms, the Moray 
Firth, and Loch Ness. At Nairn, Gran town, Braemar, Edin- 
burgh, and Kelso, amounts were fully twice the normal. 

A great deal of stormy weather occurred, and on 7th and 
8th a severe snowstorm was widely experienced. There were 
thereafter numerous heavy snowfalls, the most notable being 
around 15th, and, in east and north, towards the end of the 
month. In hilly districts snow lay to a considerable depth 
continuously from 6th onwards. 

Thunderstorms occurred in Edinburgh shortly after midday 
on 6th, early on 7th, and on the evening of 14th, — an unusual 
frequency for the east of Scotland in a winter month ; at points 
in west and south on these dates ; and here and there on one 
or two other days. Hail was frequent. 

Sunshine amounts were mostly above the normal in north 
and west, but deficient towards the south-east. 

Fog occurred in the Firth of Forth at times, but little 
elsewhere. 


March. 

For the most part there was an almost unbroken continuation 
of the wintry conditions which had prevailed since early in 
February, and the only interruptions to a persistent easterly to 
north-easterly type of weather occurred on 17th and 18th and 
at the very end of the month. Judged by its mean temperature, 
a colder March has occurred in Scotland during the last sixty 
years only in 1883 and in 1888. Day readings were conspicu- 
ously low, — on 12th in many districts the thermometer rose 
only a d^ree or two above the freezing-point, — but with very 
cloudy skies and consequent restriction of terrestrial radiation 
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the lowest night temperatures were relatively high for so 
wintry a month. The extreme readings were 67®, — at Colmonell 
on 18th and Slst, and at Crathes on 31st, — and 11® at Eskdale- 
muir on 24th. 

As regards precipitation, the persistent easterly type of 
weather caused an extremely sharp contrast between eastern 
districts and the west and south of the country. Thus in 
west and south there were many rainless days; wide areas 
had less than half the normal ; some places less than one- third ; 
and a few less than 1 inch for the whole month. Towards the 
north-west there was, except on the hills, no precipitation of 
importance until 24th, though there were heavy falls over a 
limited area during the last two or three days of the month. 
On the other hand, in eastern districts rain, snow, or hail fell 
on 1st, and on almost every day from 6th to 16th and from 
18th to 26th, with heaviest falls on 16th, whilst fine weather 
prevailed from 27th onwards. Falls on 15th, 25th, and 26th 
were more or less general over a great part of the country. 
Aggregates were hardly equal to the normal towards the north- 
east, but much above it in east and south-east. At Edinburgh 
the month was the wettest March since 1909, whilst in the 
West Highlands it was the driest March since that year. 

Conditions were throughout disturbed, and on 25th and 26th 
a gale was experienced on several parts of our coasts. In 
regions unsheltered from the prevailing easterly to northerly 
winds there were numerous heavy falls of snow, the most 
severe snowstorms occurring around 3rd, 6th, 11th and 12th, 
22nd and 26th. In various districts very serious drifting 
occurred, and for a parallel to such a prolonged spell of 
rigorous conditions in Febrnaiy and March in Scotland we 
must possibly go back to 1883. 

Thunderstorms occurred here and there on 10th, 25th, and 
26th. 

Except in the extreme north-west and south-west sunshine 
amounts were below the normal, — decidedly deficient in eastern 
districts. 


April. 

After two or three mild days at the beginning of the month, 
temperature remained for some time at a moderate to decidedly 
low level in most districts, and throughout the third week a 
wet and very cold easterly type of weather prevailed in almost 
all parts of our Islands, with exceptionally cold days from 
18th to 20th, On 26th there was a change to a southerly 
type of conditions, and the last few days of the month were 
decidedly mild. The extremes reported were 70® on 26th 
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at Fort William, Kilmarnock, and Euthwell, and 21® at 
Eskdalemuir on 2nd. 

The first eight days or so were dry nearly everywhere, and in 
some eastern districts the first half of the month was all but 
rainless. In west and south there were moderate to heavy falls 
from 10th to 13th. From 16th to 25th conditions were very 
unsettled, with peisistent rain in the east from 16th to 20th* 
In Mid-Lothian on 18th and 19th, and at one or two points 
in central and in hilly southern districts on 23rd and 24th, the 
falls were very heavy. The last few days of the month were 
practically everywhere rainless. Aggregates were in general 
appreciably above the normal, though below it at l^erth and 
parts of Forfarshire. 

Thunderstorms occurred at one or two points on 12th, 14th, or 
21st ; and hail or slight snow somewhat widely around 14th, 

The third week was extremely gloomy, but during the first 
half of the month and the last few days considerable amounts 
of sunshine were experienced in most districts, and the second 
week was exceptionally sunny except towards the north-west. 
Aggregates were below the normal in most northern districts, 
slightly above it elsewhere. 


May. 

Luring the first half of the month temperature did not lise 
above a model ate level, and at times the days were very cold. 
From 18th to 20ih, on the other hand, the days were extremely 
warm, and in most districts temperature was on the whole 
fairly high until the end of the month. The lowest reading 
reported was 28® (at Gatehouse on 10th, at Lraemar on 11th, 
and at Balmoral on 14th), and there have been only two or 
three occasions during tlie last sixty years on which tempera- 
ture lias not fallen to some lower level in the month of May. 
The highest reading was 77® at Gordon Castle, Dumfries, and 
elsewhere on 19th or 20th. 

Heavy rains were more or less general from 5th to 7th, and 
unsettled weather from 11th to 17th was followed by three 
rainless days. On 31st a ten days’ spell of wet weather set 
in and heavy rains from south-west were general, — at Greenock 
as much as 1*80 inch, or one-third of the month’s total. In all 
districts aggregates were at least equal to the normal, and very 
generally there was a considerable excess. In the Moray Firth 
area, at Poltalloch, and in parts of Fife and East Lothian, 
amounts were fully twice the normal. At Glasgow the month 
was the wettest May for at least fifty years, but, as a rule, in 
West and south it was less wet than May 1913. 
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There was a severe thunderstorm towards the north-east on 
morning of 6th, with heavy falls of snow, sleet, and hail. From 
27th to 29th thunderstorms of more moderate intensity occurred 
in many districts on one or two days. 

A few very sunny days did not compensate for much cloudy 
weather, and sunshine aggregates were below the normal. 


June. 

With winds largely frotn north and north-east the month 
was an extremely cold one, and, speaking generally, a colder 
June has occurred in Scotland during the last sixty years only 
in 1907 and 1888. The nights were not as a rule conspicu- 
ously cold, but even at Glasgow ground frost occurred on one 
or two occasions. On the other hand, practically the only 
interruption to persistently cold days occurred about 14th, 
17th, and 23rd, when fairly high temperatures weie reached. 
The extreme readings reported were 81"' at Buddy vie on 17 th, 
and 30° at West Linton and elsewhere on 14th, and at Braemar 
on IClh. 

Unsettled conditions prevailed in most districts during the 
first ten days of the month, with some heavy falls towards the 
north on 5th and Cth; whilst from 11th to 20th there was a 
practically rainless s^Mill throughout Scotland. On 22nd un- 
settled conditions again set in, with widespread heavy falls in 
east and north on 24th. The last two or three days were dry 
in most districts, but wet towards the north and north-east. 
Aggregates were above the normal in eastern districts ; greatly 
in excess in Aberdeenshire and around the Moray Firth ; and 
more that thrice the normal at Nairn. At Aberdeen the month 
was much the wettest June for at least fi/ty years. The area 
of excess, how^ever, did not extend far inland, and in west and 
south there was a well-marked shortage. 

Early in the mouth and around 12th and 13th stormy weather 
prevailed. 

Thunderstorms occurred somewhat widely on 1st and 2nd, 
and here and there on 8th and 24th, On 6th freshly fallen 
snow covered Ben Nevis down to nearly 2000 feet. 

A fair amount of sunshine was experienced in west and 
south. In east and north, however, in spite of a few sunny 
days during the third week, aggregates were much below the 
normal ; during the last thirty-five years a cloudier June has 
been experience only in 1912*; and the last week of the month 
was exceptionally gloomy, with much fog around our northern 
coasts. 
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July. 

The cold weather for which June had been notable persisted 
almost continuously until near the end of the third week of 
July, with frequent winds from east and north, cloudy skies, 
and some extremely cold days. During the last ten days of 
the mouth, on the other hand, some very warm and sunny 
weather was experienced, and between 23rd and 27th various 
readings of 80° or over were reported. The extremes were 84° 
at Buchlyvie and Paisley on 23rd, and 32° at Glen, near Inner- 
leithen, on 6th. 

There were moderate to heavy falls in many districts during 
the first few days, and the mouth was notable for rains of 
abnormal intensity which visited a large part of the country 
on 7th and 8th, during the passage ot a shallow depression 
which crossed our Islands in an east-south-easterly direction 
from oflf the south of Ireland to* the North Sea. These rains 
fell through a light east wind. Within twenty-four hours 
nearly all central and eastern districts received at least 1 inch ; 
wide areas more than 2 inches; and parts of Forfar, Perth, Fife, 
and Mid-Lothian fully 3 inches. The rainfall at Leith on 7th 
was 3*32 inches, and at Edinburgh (University) 3*08 inches, 
and during the last hundred years in the Edinburgh area the 
only rainstorm comparable in intensity has been that of 15th 
October 1907. In west, south, and on the fringe of the north- 
eastern counties, amounts were more moderate, and in the 
extreme north little or no rain fell. Amounts on 8th were 
heavy only in parts of Forfarshire and Perthshire, — as much 
as 1*90 inches at Perth. After these heavy rains conditions 
remained somewhat unsettled for a few days, but in some dis- 
tricos there were no tails of importance after 11th; in many 
practically no rain after 16th; and in general fine weather 
duiing the last two weeks was interrupted only by very local 
thunderstorms. On 22nd Ballintuim, near Blairgowrie, bad as 
much as 2 inches, and on the 24th Fortrose 1*34 inch. Aggre- 
gates were below the normal in some western districts, and in 
the extreme north and north-west, but in general there was an 
excess, and Dundee and Leith had fully twice, and Perth thrice 
the normal. On 7th the wettest areas had more rain than fell 
in the driest areas during the whole month. Of the month's 
total of 9*44 inches at Perth, fully 8J inches was accounted for 
on six days, and during the last fifty years the only month at 
that place with a larger aggregate has been December 1876 
(10*94 inches). 

Serious flooding occurred in many districts on 7th and 8th. 

Thunderstorms of considerable intensity, but somewhat local 
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in character, occurred in various districts, but chiefly in west 
and north between 21st and 27th. 

The first three weeks of the month were for the most part 
very cloudy, and in spite of bright weather during the last ten 
days sunshine aggregates were much below the normal. 

August. 

The fine dry and warm type of weather which had prevailed 
during the last ten days or so of July continued practically 
unbroken until 12th or 13th August, when easterly winds 
again set in, with temperature as a rule below the normal in 
north and east, but above it in west and south. On 29th 
ground frost occurred in many districts. The extremes re- 
ported were 84° at Kelso (Broomlands) on 5th, and 33° at 
Pertli and West Linton on 29th. 

Except for unimportant amounts on 1st, little or no rain 
fell until 11th or 12th, when a three weeks' spell of very fine 
weather, during which rain of impoitance had occurred only 
very locally in thunderstorms, gave place to unsettled condi- 
tions. There were some rather heavy falls on 14th and 15th, 
and fine weather from 21st to 23rd was again followed, except 
in the extreme north, by a very disturbed type of conditions, 
with falls exceeding 1 inch over wide areas on 25th, — as much 
as 2*50 inches at Lednathie, and 2*14 inches at Dundee, — and 
some rather heavy falls on both 24th and 26th ; at Aberdeen 
rain was practically continuous for forty-eight hours, with a 
total fall of about 2| inches. The last four days of the month 
were practically rainless in many districts, but moderate falls 
occurred at places on 20th and towards north-west on 31st. 
Very generally in north, west, and south the month's aggregates 
were well below the normal; but in eastern districts the heavy 
fallft of 14th and IStli, and from 24th to 26th, brought about a 
moderate excess. 

Thunderstorms occurred here and there around 10th ; and in 
various districts, but more especially in the west, on one or 
more days between 15th and 18th. 

Sunshine was abundant between 4th and 10th, whilst the 
period from 24th to 27th was exceptionally gloomy in the 
east. Aggregates were above the normal in the west, but 
decidedly below or hardly equal to it in the east. Much 
coast fog or mist occurred. 

September. 

Fairly warm weather was experienced during the first twelve 
days or so of the month, with very mild nights from 6th to 
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8th; but thereafter, with winds at times from an easterly 
or northerly quarter, there was some sharp touches of cold, 
especially around 21st. The extremes reported were 76® at 
Orathes on 6th, and at Edinburgh on 8th, and 28® at West 
Linton on 21st. 

The month was much the driest of the year in practically all 
districts, and a great deal of rainless weather was experienced. 
Aggregates were largely accounted for on two or three days ; 
and a great part of the country had less than one-half the 
normal, and some places less than 1 inch for the whole month. 
There were, however, rather heavy falls in east and south on 
3rd — when Edinburgh had for the fourth time during the year 
more than 1 inch in twenty-four hours — and from 11th to 18th 
conditions were rather unsettled, with some lieavy falls in 
western and inland districts on 17th and 18th. Thereafter 
hardly any rain of importance fell except in some eastern and 
central districts on 27th. At Edinburgh two-thirds of the 
month’s total was accounted for on 3rd. In the extreme 
south-east aggregates were equal to or slightly above the 
normal; but in nearly all districts the month’s rainfall was 
very deficient. 

Strong and very squally winds were experienced on 17th 
and 18th. 

A thunderstorm occurred at Edinburgh on afternoon of 4th. 

Sunshine aggregates were below the normal in the north, 
but fully equal to it in the south. Much coast fog or mist 
occurred. 


October. 

The mean level of the barometer for the month was abnor- 
mally low, and there was some considerable fluctuations of 
pressure. On 14th, when a very deep depression moved on a 
north-westerly track off the north of Scotland, there was in 
northern districts a fall of fully 1 inch, followed by an equally 
rapid recovery. Exceptionally wet and stormy weatlmr was 
associated with the approach and passage of this depiession. 

The nights of 2nd and 3rd were cold, but the first two weeks 
were in general mild, and during the second week the nights 
were especially mild. On 15th colder conditions set in, and 
the mean temperature of the second half of the month was 
much below that of the first half. The extreme readings were 
70° at Gordon Castle on 4th, and 17® at Braemar on 17th. 

The period from 3rd or 4th to 14th was very wet in all 
districts, with some abnormally heavy falls towards the north- 
west. Fort William had as much as 4J inches on 11th, nearly 
3J inches on 14th, and a total for the week ending 14th of 
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nearly 12 inches; Glenquoich had as much as 6*82 inches on 
11th, 3*42 inches on 14th, and a total for the week of fully 
16 inches; whilst a fall of 8*20 inches at Kinlochquoich on 
11th appears to be the heaviest rainfall ever registered within 
twenty-tour hours in our Islands, and the total at that place 
for the week was fully 18J inches. Between lOth and 26th 
conditions were less unsettled, with a few tine days, but from 
27th onwards the weather was again of a very disturbed type. 
In all districts the month’s aggregates were above the normal ; 
in most the excess was large ; and in not a few amounts were 
considerably more than twice the average. At Fort William 
the month was decidedly the wettest October on record ; but 
at Glenquoich October 1890 was slightly wetter. The month 
was a very wet one in all parts of our Islands, and relatively 
to the normal the excess was even greater in Ireland than in 
Scotland. 

A great deal of squally and stormy weather occurred, especi- 
ally from 10th to 15th and from 25th onwards. Between 12th 
and 14th there was extensive flooding in various districts, with 
interruptions to traffic on the West Highland liailway owing 
to wasli-outs.” 

A thunderstorm occurred at points in western and southern 
districts on 7th or 10th. 

Sunshine aggregates were below the normal, and much fog or 
mist occurred. 


Novembek. 

There were again rapid fluctuations of atmospheric pressure, 
and the mean height of the barometer for the month was lower 
tlian in any November since 1882. 

Winds from south and south-west were of unusual frequency, 
and the month was in general an unusually mild one, especially 
as regards the nights. Tliere were, however, brief incursions of 
cold around ISth, with easterly winds, and again on 27th and 
28th, with winds from iioith-west. The extremes reported 
were 62° at Gordon Castle and Banff on 11th, and at Arbroath 
and Lednathie on 13th, and 20° at Leadhills on 18th. 

During the first week there were some considerable rainfalls 
in nearly all districts, and in west and north-west unsettled 
conditions continued until 11th; on 18th and 19th some heavy 
falls occurred in eastern and inland districts; whilst on 23rd 
and 24ih and around 28tli moderate to heavy falls were more 
or less general. Amounts of 2 inches or more occurred in 
Central Perthshire on 3rd; at Glenquoich on 10th and 23rd; 
and at Lednathie in Forfarshire on 19th. The period from 
10th or 11th to 17th was in general dry. In the north, at 
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Glasgow, and towards the extreme south-west, the month’s 
aggregates were below the normal ; but in general there was a 
well-defined excess, — fully 60 per cent at Fort William, Dundee, 
and Perth, and as much as 70 per cent in parts of Berwick- 
shire. 

From about 3rd to 6th, and again from about 17th to 20th, 
the weather was of a very stormy and unsettled type, with 
winds from east or south-east: some damage to shipping and 
loss of life occurred. Showers of snow, sleet, and hail were 
experienced in many districts on 18th, and in some about 26th. 

A thunderstorm occurred in some western districts on 1st. 

Sunshine aggregates were in general below the normal. 

December. 

The month was the third in succession with an abnormally 
low pressure, and the mean for the October-December period 
was lower than in any year since 1872. 

Mild conditions during the first day or two were followed by 
a sharp fall of temperature on 5th, and thereafter cold to rather 
cold weather prevailed until nearly the end of the month, 
though the cold was less severe than that experieneed in Eng- 
land at the same time. From about 15th to 20th the weather 
was of a definitely wintry type. Very mild conditions jue- 
vailed during the last three or four days ot the mouth. Tim 
extremes were 64'" at Comlongon Castle (Kuthwell) on 29th, 
and 11° at Carrbridge and West Linton on 20th. 

On 2nd and on 6lh or 7th there were some moderate rainfalls 
in various districts ; on 9th some heavy falls in eastern and 
central districts, — more than IJ inches at l*erth and Ken more, 
— with unsettled conditions during the next two or three days; 
and from 15th to 25th various days in all except northern 
districts, on which there was considerable precipitation, much 
of it consisting of snow. Various heavy falls occurred during 
the last three or four days of the month. Towards the north- 
west the month’s aggregates were below the normal ; in south 
and at points in the west in close agreement with it ; and in 
eastern districts somewhat in excess. 

Snow and hail occurred in some districts around 5th and 
6th, and after moderate falls on 17th and 18th a snowstorm 
of considerable intensity was rather widely experienced on 19th 
and 20th. At Glasgow on 19th snow lay to a depth of from 
6 to 9 inches. Around 24th there were some further falls of 
snow. Wind force was high around 21st and at the close of 
the month. 

Sunshine aggregates were in general decidedly deficient. A 
good deal of coast mist and some fog occurred. 
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General Note. 

Outstanding features of the weather of 1916 were the pro- 
longed spell of wintry weather in February and March which 
put a stop to agricultural operations; the cold spell in June; 
and a general deficiency of sunshine. The instrumental regis- 
tration of sunshine (by the Campbell- Stokes recorder) goes 
back to 1881, and in the Orkneys and at Stornoway the year 
was the cloudiest on record; very generally, however, 1912 
was a cloudier year, and here and there 1918 was also cloudier. 

Relatively to the average, rainfall aggregates showed a very 
irregular distribution. Thus in the extreme south-west there 
was at some points a shortage over the year as a whole, and 
nowhere in west and south was there a large excess. In 
eastern districts, on the other hand, amounts were much above 
the average, and the relatively greatest excess, amounting to 
about 50 per cent, occurred at Edinburgh, Perth, and Nairn. 
At Edinburgh the year has been approached in wetness only 
by 1872; but at Perth, and even more so at Nairn, the year 
was the wettest on record. Elsewhere within the wet areas 
amounts were at many places less than in 1872, 1877, or 1903, 
and the general rainfall of Scotland was certainly greater in 
each of these yeais than in 1916. It further calls for remark 
that the number of “ rain days ” was in general less in 191 0 
than in the wet year of 1903. This was so even at Perth, 
where the total tor 1916 exceeded that of 1903 by several 
inches. Attention has been drawn to various very heavy rain- 
storms during which more than one “record” was established, 
and probably an unusually large proportion of the year’s rainfall 
was accounted for on a few very wet days. 



Bainfall Bbcoros roK 1916 m Imcbis. 



1 

1 

1 

i 

1 

» 

s 

July. 

Aug. 

Sept. 

Oct 

i 

Dee. 

1 

Shetland— Lerwick 

10 -Til 

8*94 

4-58 

2-99 

6*48 

2*68 

2*74 

•91 

2*24 

8-89 

6*81 

5-94 

67*89 

Orkney— Deernese 

6*96 

2-89 

8*07 

2-08 

233 

8*22 

1*77 

1*01 

1*72 

6*19 

4*08 

4*16 

88*47 

Caithness— Wick . 

2-99 

1*84 

2-09 

1*69 

8-06 

8*39 

1-30 

1*22 

1*26 

3*70 

2*60 

8*86 

87*98 

Sutherland— Tongue . 

5 '26 

8*20 

2*66 

2*70 

8*86 

4*80 

2*21 

•99 

2*01 

4*20 

4*90 

8*94 

40*68 

Duurobiii 

5*04 

3-14 

2-68 

1*95 

3-67 

‘2*99 

1-94 

8*03 

1*51 

6*07 

2*87 

2*77 

86-91 

Dornoch 

8-49 

2*77 

1-96 

1*62 

8-01 

2*44 

2-62 

2*19 

1*14 

4*78 

8*28 

2-42 

80-67 

Ross and Cromarty— 











l*9S 



Fortrose 

3*16 

8*02 

1*86 

1-57 

8-64 

4*24 

4-16 

2-48 

•99 

6*39 

2-29 

84-68 

Ardross Castle 

7-63 

4-61 

8*67 

2-83 

8-36 

4*67 

3-82 

2-76 

1*69 

7*79 

8-06 

3-36 

48-78 

Glencarrou . 

16 -80 

7-U 

8-90 

6-13 

6-61 

4*78 

4-08 

2-87 

8*94 

14-67 

8*77 

7-86 

86*41 

Btornoway . 

8-47 

6-02 

2*99 

3-82 

S-64 

2*05 

1*73 

rio 

•2*72 

6-67 

5 ’63 

6 -24 

48*98 

Inverness— Inverness . 

8-69 

8-78 

1*6.> 

2-06 

3*78 

3-87 

4-01 

l -80 

*b*2 

6-37 

2-39 

l-b6 

84-96 

Rothiemurchus . 

4-66 

6-7t) 

2-i9 

8-14 

8 69 

4*07 

3-Jl 

8-66 

1-24 

6-61 

4*33 

2-70 

46 18 

Glenquoieh . 

Fort William 

29 27 

13-08 

4-71 

8-09 

6-94 

2-67 

5-83 

4-39 

6*41 

21-69 

17-80 

11*35 

181*23 

16-19 

10-44 

2 14 

6-47 

4-27 

1-84 

2-91 

4-28 

2*58 

16-20 

11-79 

b*14 

83*16 

Nairn— Naim (Delnies) . 

8*35 

3-58 

1*69 

1-77 

3-78 

6-98 

3-94 

i*l8 

*91 

6 24 

1-97 

2*41 

86 75 

Elgin - Gordon Castle . 

2-09 

2*67 

2*21 

2-72 

4-41 

6*08 

3*24 

2-70 

1-10 

8*86 

?-86 

2 01 

85*84 

Grantown 

2-78 

4-28 

2-19 

2-31 

4-89 

5-99 

3*12 

8-64 

1-88 

4-53 

3-28 

l*e6 

40-80 

Banff — Banff . 

1-31 

1-57 

2-24 

2-52 

3*39 

3*96 

2 11 

2*66 

•78 

4-08 

2-yl 

2*oJ 

80-16 

Aberdeen— Fyvie Castle 

1*29 

2*38 

3-82 

3-49 

4 *70 

5*58 

2*09 

2 99 

l-5‘i 

6 15 

3-98 

8*91 

41-88 

Peterhead 

1-15 

1*87 

2*22 

-2-12 

8-86 

4*75 

1-91 

2*49 

1-69 

4-96 

2-90 

6-l2 

8.5-08 

Aberdeen (King’s Coll.) 

•95 

213 

2-2o 

2-1)4 

3-34 

4*65 

3-23 

3*43 

1-69 

8-66 

8 27 

4-38 

85-68 

Balmoral 

3-09 

3-70 

8-38 

2-49 

2-59 

3*05 

3-77 

8-71 

1-57 

6-13 

5-01 

8*7b 

42-26 

Kincardine— The Burn . 

2-29 

3*05 

3-37 

2-19 

3-12 

2*88 

7-17 

3*28 

1-30 

5-95 

6 *66 

6*41 

46-62 

Porfar — Montrose . 

•9*2 

2 21 

2-82 

1-67 

2 - 8.1 

3-6(1 

6-78 

8 - 1)6 

1-08 

4-08 

8-.h9 

3*27 

36*81 

Dundee .... 

1-84 

2-26 

8 22 

1-4*2 

3*73 

•2-89 

7-52 

8*94 

1-70 

4-53 

8-86 

3-81 

40-72 

Porfar .... 

1-98 

2-86 

3-70 

1-90 

3*19 

2-63 

6 -30 

4*28 

J-13 

4-49 

5-,34 

4-93 

42-78 

Lednathie 

8-40 

8 76 

2*81 

2-23 

3*69 

-1-06 

6*71 

4-8- 

1 41 

6-9 1 

7-84 

5-65 

51*82 

Perth— Perth . 

3-65 

4-25 

3 12 

1-05 

3*93 

‘2-11 

9-44 

2 99 

r4u 

b 81 

4-bl 

8-70 

47-56 

Crieff .... 

6-29 

5*02 

2-36 

2-9i 

S-81 

■2*47 

4-75 

2-95 

1-29 

6-68 

5*37 

4*95 

48-85 

Killin .... 

13-57 

9-67 

2-39 

4-24 

4*11 

1*62 

6-01 

2-90 

1-51 

U-45 

9-7‘i 

0*20 

72-89 

Btronvar 

14-79 

9*77 

2-26 

6-32 

6*30 

2*45 

4-47 

2-99 

l-Sl 

12 40 

10*79 

8 -08 

81-04 

Aberfoyle 

lo-so 

6-60 

2-10 

3-66 

6*60 

2*55 

3-55 

4-00 

1-1.’> 

10 -(0 

7*50 

3*6U 

02-60 

Fife— St Andrews . 

1 8/ 

2-66 

2-77 

2-02 

2*90 

3 41 

5*96 

3 43 

1-65 

3*78 

4*05 

3-40 

37-79 

Kinross— Loch Leven . 

6 31 

3*59 

3-83 

2*49 

8-08 

3 56 

5*87 

3-03 

i-to 

5 9b 

6-30 

4*80 

48*84 

Clackmannan— 













Alloa (Waterworks) 

4-S3 

3*85 

2-86 

1*92 

4*23 

8-15 

4-60 

2-73 

1-0-2 

.5*85 

4-55 

3*55 

42-64 

Argyll— 














Lochbuie (Mull) . 

11-33 

8*67 

2-01 

8*51 

9*68 

2*6-2 

3*22 

5*05 

5-28 

l3-9(l 

11-49 

8-77 

90-68 

Oban .... 

6-86 

(»-04 

-74 

4-20 

4*60 

•>•‘25 

2 56 

4-3'' 

2-20 

8 98 

7-03 

5*38 

56-22 

Taynuilt 

12-92 

9-46 

2-40 

4-48 

4*60 

2-14 

3-i6 

3*7.5 

2-28 

11-36 

9-79 

6 71 

73*06 

Amrishaig . 

9-20 

9 17 

2 -. K , 

7-29 

6-63 

2-44 

2*66 

4-1 1) 

3 2t> 

l0-.)3 

8-24 

6*38 

70*70 

Campbeltown 

4-95 

5*05 

1-90 

,3*41 

4 8 

1-41 

-2-43 

3-25 

2-25 

6-6S 

.>-14 

b-00 

47-29 

Bute — Rothesay 

6-59 

5-74 

1-3^ 

t-40 

4-3-i 

1 79 

2-27 

.5 5-J 

2 '05 

T*4l 

5-41 

5 48 

52-33 

Stirling— Kilsyth . 

7 -‘in 

5*16 

2-64 

4-42 

6 71 

‘2-74 

3-98 

4 31 

1-25 

8 2.S 

4-‘J3 

7*85 

57*88 

Falkirk (Launeston) . 

6-lh 

4-bO 

2-75 

2-17 

4*76 

3-33 

3*69 

3-24 

1-09 

6 62 

411 

4 U4 

45-48 

Dumbarton —Dumbarton 

6 IS 

6*06 

1*98 

3*67 

8*87 

2*56 

2-25 

.3-78 

•78 

8-25 

5-32 

6-o7 

50-17 

Renfrew - Greenock 

10-04 

8 '30 

2*24 

4-‘)5 

6*33 

•2-17 

2 73 

4-87 

2-38 

9-90 

7-82 

7-86 

6b -09 

Paisley .... 

6 46 

5’5t 

1-84 

3-28 

4*44 

1*92 

2-68 

.3-32 

98 

8-19 

4-40 

6-30 

48*35 

Ayr- 














Kilmarnock (Ag. Coll.) 

4-fiO 

4-01 

1*19 

3-51 

3-65 

1*91 

3-96 

3-40 

2-05 

6-16 

3-42 

6-08 

42*96 

Knockdon 

4 -20 

3-67 

1*00 

8-96 

3*60 

1*55 

3-71 

3*7,3 

1-40 

5-36 

4-20 

6-19 

41*63 

Turribnrry 

2-98 

2-58 

•48 

2-28 

2*48 

1 19 

2-7S 

3-14 

•H9 

4-17 

2-68 

4-05 

29 60 

Barr (The Manse) . 

5-5s 

4-72 

1-15 

4-69 

4*67 

2-16 

5-23 

2-24 

2-12 

6-92 

5-10 

7*12 

51*60 

Lanark— 














Glasgow (Observatory) 

4-60 

3-97 

2-15 

3-86 

4-68 

2*12 

8-43 

8*77 

•79 

7-17 

3-26 

4-93 

44*22 

Hamilton 

5-84 

4-62 

1-74 

2-47 

4*47 

2*60 

2-82 

5*3(» 

•96 

6-60 

3-01 

3-93 

43*44 

liamingion . 

4-94 

4-90 

2-83 

2-.')2 

4*21 

2*82 

5-47 

3-56 

2-82 

4-99 

3-42 

2-00 

44-03 

Lcadhills 

12-48 

7-87 

4-80 

6-84 

4*24 

4*39 

5-33 

6-53 

4-23 

10-58 

8-14 

6-37 

b0*80 

Linlithgow— 













Bathgate (Boghead) 

5-18 

5-52 

8-24 

8-39 

6*44 

2*84 

4-02 

3*79 

1-52 

6-81 

8-78 

4-17 

49*70 

Mid-Lothian— 














Kdinbuigh (University) 

2-86 

3-78 

3-83 

2-lS 

8-79 

2-62 

5-98 

4-81 

1-27 

4-57 

8-21 

2-70 

41-06 

Balerijn (Coekburn Hill) 

6-08 

5-67 

4-60 

4 -88 

4-86 

8 17 

6-67 

6-75 

1-70 

6*41 

5*34 

3-93 

66-31 

Haddington— 














Gullnne .... 

2-12 

8-37 

3-11 

1*78 

3*68 

8-70 

4-44 

3*90 

1-42 

3*82 

8-67 

2-66 

87-66 

Donolly (Reservoir) 

2-73 

3-90 

6-26 

2-26 

6-00 

4-28 

3-92 

4-59 

3-50 

4-85 

5-61 

8-47 

49*81 

Berwick— Marchraont . 

2*24 

4-21 

4-42 

2-68 

8*10 

2*08 

6-81 

4*26 

2-08 

4-25 

5-87 

8-01 

46*00 

Peebles— Glen 

6*31 

6-76 

3-77 

8-06 

8*63 

3*63 

5-33 

3*29 

2-52 

6*89 

6-96 

8-92 

64-06 

Selkirk - Selkirk (The 














Hangingshaw) 

4-31 

4-83 

4-81 

8-06 

4*69 

1*68 

6*28 

4*00 

2-19 

6*31 

6-06 

8*80 

47-91 

Roxburgh— 














St Boswells (Fens) 

2-28 

S-71 

8-22 

1-92 

8*60 

1-67 

S-61 

4-41 

1-77 

8*69 

8-88 

2-68 

36-29 

Branxholrne . 

4-08 

4-14 

3-61 

2-10 

8*84 

1*91 

4-33 

3 80 

2-06 

6-22 

4-78 

2*98 

48*24 

Dumfries— Dumfiries 

8-71 

2-80 

1-26 

2-02 

3*86 

1*66 

4*01 

2*99 

1-70 

6-49 

8*68 

8*99 

87-46 

Drumlaurig . 

7-09 

6-41 

1-74 

8-47 

3*69 

1 68 

8-89 

5*26 

1-31 

8*60 

6-66 

6-98 

58-62 

Beattock (Kinnolhead) 

9-96 

6-60 

1-46 

5-16 

6-57 

2*66 

6-76 

6-00 

3-62 

11-14 

6-06 

6*02 

67*79 

Langholm 

7*86 

4-88 

3-32 

4-16 

8*90 

2*88 

6 05 

4*29 

2-65 

8-98 

6-12 

4*62 

68*95 

Kirkcudbright— Oargen 

6-68 

4-61 

1-76 

8-08 

4-60 

1*95 

6-18 

4*08 

2-48 

8-14 

6*68 

6-01 

62-96 

Dalb«attle(Lit. Richorn) 

1 6-19 

4-61 

1-48 

2-67 

8*86 

2-16 

8-42 

5*17 

1-62 

8*20 

5-14 

6*12 

49*44 

Carsphairn (Shiel) 

12*22 

8 00 

1-68 

7-66 

4*67 

3-99 

6-65 

4-16 

3-08 

12-26 

7-96 

7-86 

79*08 

Wigtown— Galloway H'se 

8*06 

8-80 

1-60 

2-21 

2*62 

2-01 

2*61 

2*07 

•99 

6-68 

8 28 

4*82 

84-86 




AGRICULTURAL STATISTICS.— RmfUBinro upon 4th June 1916— (OtwifNfod from tko 
Table No. 1. — Acreage under Crops and Grass in each County of Scotla 
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><00 9«94i-< ^ ^ -ti ^ ri <-) 

0 

9S 

eo 

xe« 

.-<go‘oaoiMs^>^«'ao4ooaeo«oo»-'>"><'<9 aeisto.-<®aor>*o4«a®a^M9 
'oC4-f«e>x.-i'r©9»f^c-.i'5oai5-C(0»-<»r'>ti*oo®i-«ac4kr<eoMa9sao© 

6 eon'eo.H'c-rr-'r-r orcrT© r-T^M^to irTeo' rH'^'cT ©T ^efw'r-r ©Tcor-Ti-T 

a 

0 

« 

g 

o 

& 

K 

te 

6 

i 

H 

90><»<«0'#t»M5©00'^«0OOOC0.-i|~e0 1’-»-K.f5e0 — eOH-t, C»MS94aM5©i-i| 
, 00 04— <0Cl<X<94i-ll-©<»M5O't'>t^a«'**«>^O’ 94«0>n©-.S*'»«r-iOe9«#'l-» 

C fS <Si ir> 90 Ob of to 9‘ai'io cr'e^ 

Cr-t-<4»'i9*ft e«s i**«ert^/3ei'«i<»4 oi-Bf-i e<s e0r-<>^c9 94 ec 

< 91 

w 

MS 

a 

94 

■8TOJ 

« >9 •♦g»apHC4iH9i^'9'i'-e40'^'i*'—.->f-'e»>© ■<<<s9i-e4C4t-M4j<Mse4*-t 

g'9<*r-(94r-l ®i-t94 91-i-(04 r1 • r4rH 1 

< 

a 

MS 

'sasdH 

-eOwf'l— 1©-^ -fxifB" t-i-M-a »<<910Or-l MS OS 

*rH94 — 1'"90S .««5e4 • 40 "O|h. ■B« OSM<04 ■ ■ -OO <— • •© 

E 09><J< '* 94r-< —♦ ••ai-(r4*»t--* 

0 

M? 


«-.moMSO*3 91e9 OoOC ©'^■>i-ICC*»'0>'“>^<!4-4«93t->.9ia i~i«3e4 

£yM04>9'MS'9' rx .IfS ^ or l-'O'l-u''©! e9i-l *©910 . . .rx049» 

gx. 911-1 Ji Z> <X> 9) -^ .. . 

•< -T 

a 

fx 

ifT 

«1BO 

,apfi 

ifaipniouj 

0C4^•<^^©•vs.-‘©9*^D©•■^l9*'|f'«^.^-x♦'-<Msa■^*'>«>^0‘Msn^9^a-«a«ser^o 
.■>Too«N> — cries— i-n'Oi'Or'—i'^rxcri^'rMS'et”' — ■x‘OMS/Jt-9»e9oo. ^ i 

2 -o' cT -4“ o osi^r'cr-Ti'rois -^T i- * j" » rr’cTr-'to "r“® c9 r-T-Too 

Oa-ilirfOS 'V' '♦049»>MnfS-«91O4 OO-M*-! OS t>-rH(«94 —1 « 

a 

MS 

© 

a 

a 

« 

e- 

§ 

o— i-.i'MS©©!'-©! ©o oi-f-t-t->x*if'ot- •.«<•<' a© 91 »«eMsa«t-c4Ms 
■fxt-rxat-9»ir>ae9Q»f949»anfMr4'r>©>.*i — t>-©—iOo''<i*'*''-'»-®<ee2» 
• ©■XIMSO— t a— t ^ os a X © *- en -- 9» I— 91 —1 — M3 05 MS eo rx 04 i- O^MS 94 

& a f-T ©oeT MS 00 © '■f -^MSrx ©Tcieo «o ooo i-T 

-irxrx -.91-,-. _ 

1 

'SBBIO 

?a9UBUU0J 

_©«03 94M3 '^ioai'~oaoQr>»>>«eo><fas4a «9 im50« ^^'••P 

#91 a i-t— t a.o09«o»'seoosrc>— •iO'tfp-ii'ii* aoao 0 ^ 

£ .*,•-< _9iixi>x©t^c4®a9»>#— < iTiMs;; 0 9'^m5 ms ; ; 40 i-t 

« — ” 94 “ ' ■© 9? r-^ ©' -T 9? 9 “ ’ t- 9? fX rx 

c4©oo9ih-r-300-*'X.c»'-i9— ixooaoosorsi'^i-f.eiot'-a-'aMsoS'^S'a 
, eo'OMS'o-x— ■c4i-5 9iose4"XC94if>*-'aon«xa«S(» rf-®a«ooooOMsoo^ 

g 91 — 1 0 xt^O "^l-aCO»-XMS9»'X».t..eO*.S>9<'X« t-^IM 41J^94 9^t'^C4 O ® ®1 

£ MS* MS MS c" > 1 ^' a «' «& er" xT orT 00 MS '-o -T 94 r" 05 mTo eo 9 rMx ifT-xroi a a 9^(0 a CO 
^eOt-l-i->MSrH9> 94— •*» t4sie4®i-i — a^04 r-9»04l«e4«ei-lrXMS •g' 

eo 

ec 

© 

of 

« 

s 

t- 

■«j*r-«(MfD«airHOWerjDt-eho>0»»«t00'<*'T>oeo«h»eflCJ^«>M«riw>‘C 

•pUBHI BIQBIY h '•^*'■^'-"00 I'^’^efToO'^irtp oTo f-TooTtfJ'gpp'f.- oT in x'wrT »•-«> ^>2 Sf tT 

r j iM. » OaiO'^<'*too-Hoo C'iTOi'-5»-Meooo©53o>e«eoNe»C'i(N«o»-'i-tri*«owo 

■< « r-t t-i r-W r-i t-* « r- 1-t 

os' 

os 

© 

0 

*.‘Bsrwo pa» 
BdOJQ 48 pun 
obTOJOv wnx 

Acraa 

627,086 

131,827 

316,063 

159,214 

191.713 
25,173 

109,747 

15,511 

47,521 

251,394 

122.893 
99,035 

246,672 

247,110 

111.714 
147,447 
119.247 

33,972 

186,496 

250,126 

57,194 

25,555 

108,357 

50,366 

830.894 
84,841 

138,630 

178,257 

28,911 

30,415 

114,412 

31,188 

156,594 

i 

1 

0 



Not inoluding mountain and heatbland. 
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Average of 7 years only. t Crop failed. % ±\ erage of 6 years only. 
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Cablk No. 4. — Total Pbobitois of Turnips (including Swbdbs) and Mangels, Acreage and Yield per Acre in the Year 1915, compared 
with the Y»eld for the Years 1914 and 1913, and the Average ot the Ten Years, 1905-1914, in each County of Scotland. 
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A.OBIOin.T0BAI. OTATIBTIC8. 



Average of 9 years only. t Crop failed. t Average of 8 years only. I Average of 8 yean only. 



Tablk Ko. 5. — Total Pro duck of Hay from Ryegrass and other Rotation Grasses and Clover, also Total from Permanent Oxacai 
Aobsaos, and Yield per Acre in the Year 1915, compared with the Yield for the Years 1914 and 1913, and the Ayseaob of thi 
Ten Years, 1905'1914, in each County of Scotland. 
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643,029 1 390,105 | 27.84 j 80.82 ' 38.16 | 81.94 




Table No. 6. — Number of Horses, Cattle, Sheep, and Pias in each County of Scotland as Returned on June 4, 1916. 
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1 

5 S S g e: S S S S o « ® 25 « ® ^ 28 S 3 

F^ioofci'eo f-T ^OOrS pH* fr-r^Slfw W ^ 

146,890 

h 

H 

H 

Dd 

OQ 

3 

219,676 

817,796 

366,782 

67,614 

828,919 

41,324 

147,698 

15,960 

74,838 

558.434 
178,246 

49,657 

113,606 

174,309 

181,232 

622,442 

49,830 

83,718 

377,164 

246,276 

19,890 

17,391 

87,085 

202,078 

644,338 

44,162 

266,314 

624,427 

177,635 

168,169 

127.434 
202,261 
120,430 

oo 

s 

e 

tT' 

Under 

1 Year. 

ooi'-o?0’<#<N^f-os»o^i.— i-iV'^C4N-'too>t-4'*qp**e*socNat»'^;VOQg 
I.Sr^lOi<ai^CO«Ot»«>©0'^0»-<«)©a>r-< tN © CO r^r-^O^O 

© 00 t- rH tjT rH ©" 00 .O CO in' ■ v'l - oT o « CO oo I-T .cTbr JO © QO ^ Cft je ^ « CO 

occot»i-t»ot'-iocoO'jr-iiooj r<iooeo»-i©got-«o»o®’C< 

NtH F-( W !-• f-« « W 

4,272,513 2,783,361 

1 Tear 
Old and 
above. 

122,389 

541,620 

217.173 
40,051 

167.173 
26,697 
86,146 

9,188 

46,139 

323,777 

103,205 

31,lb0 

61,494 

100,162 

73,383 

352,822 

28,906 

18,604 

223,926 

147,779 

12,273 

12,144 

19,102 

115,766 

408,201 

26,055 

174,487 

285,332 

103,055 

106,513 

75,786 

139,66^ 

72,342 

Oattle. , 

I 


<0<Ni-('^rHr^«0I^t-ei0>'»(NC0<-<O'£S’«<00C<0>t-iCSe«0>'^*'P©©0>'i<^ 
p»oa<'*'ooa<-<®«^»~‘/>— ‘e<^oocO'«»«05a>oo'C»-*®t~f-tr-c>iQONi-i>-op 

o OJ,!' o^'Jf i- to « ®i. 

t'^co'ftit6'c‘Ta)On^coxcT‘‘Sa}'c>fOroioyif'(Dr^tDG'rt^oed'oi'oeo^eoci^ 
i-l CO i-t « rH r-l CO t- W ^ CS iH CO i-l »0 

r-» i-t 

© 

© 

'®. 

©" 

m 

© 

Other Cattle. 

Under 

2 Yean. 

OOk«CO«Jr-l'<t<Ol-^<^X5C'»’^rH-^jOO>©'jOt-Qlf1tOeOt''*r-(COi-<I^WOOpH« 
rH..4rHrH^>C£>r4;e., cOtO'^i-ICO.-il.kOCOO'. ©t-eOinCDOOtOrHCiaOCNt^C^OO 

meoef3'<!OC3-i^r-i‘iHrii'eokaoi'<^^coc»ct3-^oiSrf'»)t^ei)t^t^ooc‘rr-^taeo^aS‘ 
00C<l'<(C'lrH fl m Pli-trH Wfi OIC-* i-* CO .1 il i-t 

s ► 

I-S 

rH a 

b-l^'<*'(Nl~'MCO'VO'‘QOCO'^©CO'O.XiCOi-IJl(N',J<0'10^jOCOQO'^'- 
■-HO^'OeOCJOOUOcOWC OjOOtOeOOOO'©®'i'V»«iO'^ t-®'^0500MO^0i 

t-. wocoot'.tNcoc^o© o Tp o o <M wo •»< -i« CO ^ ©_oi^r-^co 

es»-7eo-^^ooTjr.otr,4‘o»^c7 ■^r-r|X“o'fcoifs oTt'^r-Tco 

© 

© 

o'" 

« 

© 

Heifers 
m Calf. 

’«eO'«»<<Me'icocot-©c<ioceoc<>«M<so©o>cop'»fca©oeo©‘0»ot-(»eoCT^ 
w^'OiO'^r-<oqeo«omcorHccj-i-i-oooc'ioooo5^i^'Vi-’v©r-o> 0^55 
■u? oo^ir^co 'tf'^eoi-Hoor-tuseowioo^o-. eoc^atrco »--co eo eo co 

C-fr-TocT KSf-T CO'C?' r^r^'i-T r-Ti-nT 

© 

o? 

'O 

« Is * 

-i 

CO A 

Si 

“i 

as) 

f-^OQ0e0l0l0^e0l^^^-l-ta^T^^or^l0e0»-•c>■e^l-^p^^-l-^^C0OlCl®^-^e0tf5C^ 

«Ojoc»oc^eor-oo»c‘»fic^c©o©«c^'H<r-C'i'«'©eo>4'totocoeo©®a. coc©?-too 
l'^e<^e0^00 94COO O001'«C0»^00f-«^C0rH00O©r-tOtH)-Hif5i-e0 00 ® 

cf o7 o' ,-r I-T c7 Ui r-^ 09 ri f-T 

© 

© 

Cf 

© 

© 

w 

a 

cot^t’.cfl«Oi-iovGr>eoiMaoooi-*c*ocN':)Qr)r^coh-eoC'icococoM©i^o>i'*co 
ooeot'.p-tc<©,o©'^o^t-^r'eN»Hr^coi-©'i’i-ir-ieo©04©Q»Oi— oo©©r-4 
o © © jfs © © © i- ©©>«j‘©i>.©a 00 eo 

i-I“i-^'4'p^ei'©fcer »cri>rcir*o'© © i-hiCo rC© ccTeo i-Too <h ‘♦’rH'-cT of i-T ©■ eo ^ 

WrH^rH rH rlr^i^ CM 

Horses (including Monies). 

i 

H 

32 443 
6,364 
10,507 
9,447 
5,254 
1,292 
5,862 
705 
l,8b9 
8,213 
4,635 
5,174 
10,19® 
9,941 
3,734 
8,506 
5,208 
1,154 
6,601 
9.494 
2,473 
1,362 
7,388 
1,120 
13,524 
3,417 
7,500 
4,545 
668 
5,823 
4,939 
2,614 
5,916 

© 

a 

®l 

© 

© 

’b8f.ion 

J9T140 

a 1 1?" 

O K 

xi o js 

Qn©©anon©oo©■«t<-tl^~e^C^^^c:-f'.f<^^l—-—c^^I-^-•>^0©^~©©©©©^- 

poo'i©©«i-i'o©in©'<po'n<©'<»Ht-Oi-it^'iii<©<Meo©©-«o©©ooj©©© 
l';^© lO^© ©Pieo ©00©'^"<»'Oe0O©i-lt'.05©pHlr-i-t'<0©©l'-FHr-(C0W© 

N rH rX' r^r-T i-T r-T ©7 

© 

s 

.-<i-^©rMlOO©©©1©©Qn©05e4rl<«.-lW©©©t-'^'^©»©©©C/'r-l© 

©©r-©OT©OC©i-(<M£>©r.(eO©i-C©©C<J»^ttO«r-<©'^r-«0/~pmt^©COM 

O r->* © r-t •^ © ■<*• 1 - 11 ^ ©C 'Ci©i-iril:- W © i-t « p-c © 

©f 

S 

•tf 

o 

oo 

cn 

of 

cr 

©'^o©©f-<©t-or>.H©©©©©--i-4pMt..©i-pH©©woo©^©)'<<'ti-i©© 
©©r'.«©©c©©«>Tj*©©©'.t<cc©p-iect-»W'.»<'^©o©©'^t^'C<©'^»~ 
i-j^o^© to t- ©c o rH « © ■«<< « "^'^w eo©©»oc! 0 '^eci-Hi-i ©^■*j< © w eo ph 

rSr-i’r-H'r^ i-T ,-7 1-7.^ p-7 1-7 pT" r-T ©7 p^ p^ 

QOi— i«<Ct^COiOC5Wt~«0»OOOOOeo*1<'<lCfl»OOW^O«»>ttOsl'»h- 

4-SUOIime ^ OC»rH ^ ^ - cc ^ 

o^ 

Used 
solely for 

3!s 

t”52i25S9www'05'~'®«?w©eo©e^<-Ht-©©i©p-ib--.*i'«j<rH©©0©)rH 
»^©00'«tH©©r-irH«C''^©^©©>«rHO<M(M©'<J<©©e«iei|t-©'^©fyj©©W 
c^oc^co © t- « a © ©^ o © CD w © © © t- ©» » © or 1 - 1 - Oi-ip-ipM'^ct^oi-'C 

gorco©“eo of p-7-^ofofc{ft7‘e7© of of©!^ ©''©©of ©7ofr-7ef 

en 

© 

i 

§ 

o 

o 


i 

t 

1. Aberdeen 

S. Argyll . 

3. Ayr 

4. Banff 

5. Berwick. 

6. Bute 

7. Caithness 

8. Olaekmannan 

9. Dombarton 

10. Zhunfries 

11. Edinburgh 

12. 

18. Fife 

14. Forfiur . 

15. Haddington 

16. Inverness 

17. Kincardine 

18. Kinross . 

19. Kirkcudbrigh 

20. Lanark . 

21. Linlithgow 

22. Naim . 

28. Orkney . 

3A Peebles . 

26. Perth . 

26. Renfrew. 

27. Boss and Cron 

28. Roxbmgh 

29. Selkirk . 

80. Shetland 

81. Stirling . 

82. Sutherland 

38. Wigtown 


Including Mares kept for breeding f Above two years old used, or intended to be used, for service. 
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Tablb No. 7.— Quantity and Value op Corn, Ac., imported into the 
United Kingdom in the undermentioned rears. 

[From Trade and Navigation BeturmJ] 


QuaiititieH. 


Wheat from— 

Russia 
Germany . 

Turkey 
Boumanla . 

United States . 
Chile . . 

Argentine Republic 
British Bast Indies 
Australia . 

New Zealand 
Canada 

Other countries . 


Wheat, meal, and flour, 
from— 

Germany . 

Belgium . 

Prance 

Austria-Hungary 
United States . 

Argc ntine Republic . 
Australia . 

Canada 

0( her countries . 


] Barley .... 
Oats .... 
Pens .... 
Beans, other than Haricot 
Indian com or maize . 
Indian corn meal . 
Oatmeal .... 
Oflals of corn and gmin , ) 
including rice-mcal i 
Rice, exclusive of rice- 
meal— 

From Brit. Bast Indies 
Prom other countries 
Other kinds of gram\ 
and corn / 

Other kinds of meall 
and flour j 

Total of com, Ac. 


I Owt. 
7 , 234,827 , 

977.500 ' 
89,800 

348.500 
84 , 220,166 

60,700 
0 , 497,760 I 
10 , 708,900 
12 , 118,400 
8,600 
81 , 457,090 
275,100 

108,926,748 


Owt. Cwt. 
796,800 12,600 


41 , 649,000 64 , 644,100 
116,900 


£, iL & 

2 , 825,714 464,149 7,744 

366,827 

10,295 18,755 

134,763 

14 , 876,610 26 , 583,103 45 , 996,618 


12 , 166,000 4 , 495,700 

18 , 956,500 5 , 611 , 900 , 

180,300 3 , 699 , 620 ' 

30 , 500 , 

19 , 725,300 21 , 649,200 


21,033 

2,581,389 

4 , 922,803 

6,159,1.87 

8,726 


8 , 609,500 

8,845,461 

94,167 


93,110 

3 , 421,712 

4 , 458,620 

2 , 769,641 

26,601 


13 , 717,995 12 , 025,344 15 , 243,758 


r,908 6 , 740,410 

r,800 I 89,000 
?,900 1,800 
r , 038l 8 , 861,260 

1 , 780 1 224,100 

),223 10 , 482,170 


16 , 044,422 

14 , 156,715 

gS3,004 

1 , 441,559 

89 , 040,747 

232,469 

609,992 


8 , 178,663 

2 , 288,956 

1 , 048,175 , 


12 , 291,685 

15 , 640,100 

1 , 099,953 

1 , 142,810 

48 , 581,800 

247,896 

890,481 

8 , 249,171 


5,817,565 

4 , 176,474 


100 , 068,520 

44 , 734,079 

1 57 , 806,499 

72 , 011,376 1 

1 

i 

5| 

5 , 182,049 , 
17,200 1 
501,860 
4 , 227,611 1 
82,108 

107,647 

15,317 

152,842 

44,389 

8 , 146,789 

20,618 

180,974 

1 , 789,383 

141,244 

83,891 

6 , 307,158 

52,990 

1,300 

2 , 735,137 

180,382 

5 

4 , 896,727 

11,648 

457,604 

S , 6b9,716 

82,485 

9 , 900,333 

5 , 549,048 

8 , 810,853 

8 , 568,134 

15 , 823,700 
12 , 002,600 
091,121 
1 , 116,726 1 
34 , 164,210 1 
418,643 
973,333 

5 , 060,312 

4 , 674,417 

646,470 

502,928 

11 , 760,912 

78,895 

502,938 

6 , 029,866 
8 , 488,539 
872,407 
534,139 
18 , 901 ,825 
112,671 
878,686 

10 , 418,188 
6 , 697,577 
1 , 290,024 
000,732 
19 , 896,167 1 
246,713 1 
980,856 

8 , 774,658 

1 , 081,168 

2 , 463,735 

1 , 637,343 1 

1 

1 

6 , 717,064 1 
1 , 942,658 1 

1 , 544,369 

1 , 081,806 

. 3 , 141,874 

2 , 200,647 

5 , 268,141 , 
1 , 668,601 

2 , 260,060 j 

769,109 

1 , 447,846 

2 , 065,084 , 

64,234 

96,919 

76,068 

62,683 ' 

78 , 582,865 

110 , 704,945 

181 , 877,457 


Table No. 8.— Return op the Average Pbiobs op Wool 

in the Years 1915 and 1916. 


Years. 

Australian. 

South African. 

English Fleeces. 


Per lb. 

Per lb. 

Per lb. 


s. d. 

a. 4. 

1. d. s. d. 

1916 .... 

0 lU 

0 9i 

1 64 to 1 9i 

1916 .... 

1 si 

1 Of 

1 71 .. 2 Oj 



AOBioutTum 

Tabli No. 9.— Qua^btiths and Values 6f Coen, Meat, Food Pboduo$s, kv » 
Abdiolbs affbcting Aqbioultube, imported iuto the United Kingdom iD the 
Year 1916, with the Corresponding Figures for 1914 and 1916. 


[From Trade and Navigation Retwns.] 



Quantities. 

1 Values. 


1914. 

1916. 

1916. 

191A 

1010. 

1010. 

Animals, Living 

No. 

No. 

No. 

£ 

£ 

£ 

Cattle 

2,284 



46,295 



Sheep and lambs . 

Swine 

1,707 



8,000 


•• 

Total value 




49,295 



Grain, Flour, &c. 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Wheat 

103,926,748 

88,667,900 

100,068,520 

44,784,079 

57,806,499 

72,011,876 

Wheat meal and flour . 

10,060,223 

10,482,170 

0,960,833 

5,549,048 

8,810 858 

8,568,184 

Barley 

16,041,422 

12,291,685 

15,823,700 

5,660.812 

6,029 866 

10,418,188 

Oats 

14,156,715 

15,640,100 

12,602,600 

4,674,417 

8,188.589 

6,607,677 

Peas ... 

98S,6‘J4 

1,199,963 

991,121 

546,470 

872,407 

1,290,024 

Beans 

1,441,559 

1,142,810 

1,116,725 

502,928 

584,189 

690,732 

Maize or Indian corn . 

39,040.747 

48,581,300 

84,164,210 

11,760,912 

18,001,826 

19,896,167 

Maize meal .... 

232,469 

247,396 

418,648 

78,895 

112,671 

246,718 

Oatmeal 

600,992 

890, 4S1 

973,833 

502,938 

878,686 

986,855 

Olflalfl of corn and gram, \ 
including nce-meal / 

4,890,983 

8,219,171 

3,774,658 

1,081,168 

2,468,735 

1,687,848 

Rice, exclusive of nce- 
meal— 







From Bntish Bast Indies 

8,178,663 

5,817,665 

6,717,064 

1,544,369 

8,141,874 

5,268,141 

From other countries 

2,238,9'56 

4,175,474 

1,942,658 

1,081,306 

2,200,647 

1,658,601 

Other kinds of gram A corn 

1,643,175 

1,943,485 

2,260,060 

760,109 

1,447,346 

2,065,084 

Other kinds of meal and) 
flour i 

195,636 

102,160 

.54,284 

96,919 

76,068 

62,588 

Total value 




78,582,866 

110,764,946 

181,877,457 

Mbit 

Cwt 

Cwt. 

Cwt 

£ 

£ 

£ 

Beef, salted .... 

29,841 

67,991 

65,512 

65,262 

180,436 

215,884 

*Beef 

8,844,867 

8,601,687 

7,056,191 

19,060,871 

25,889,544 

28,047,855 

*Mutton .... 

1 5,199,731 

4,707,859 

8,686,568 

11,410,810 

18,872,141 

18,606,017 

Bacon 

5,098,080 

6,523,377 

7,435,966 

18,225,668 

25,441,460 

34,381,717 

Hams 

838,830 

1,480,458 

1,554,886 

8,068,078 

6,280,816 

6,841,480 

Pork, salted (not bacon or ) 
hams) 1 

261,141 

106,892 

41,478 

802,477 

214,876 

185,422 

*Pork 

861,208 

269,305 

293,883 

2,860,722 

706,409 

1.169,174 

^Meat, unenuraerated . 
ti II salted . 

813,757 

139,634 

774,234 

102,885 

704,068 

27,519 

1,698,984 

180,329 

1,796,161 

168,946 

1,028,927 

109,588 

Meat, preserved, otherwise ) 
than by salting f 

996,211 

2,037,657 

1,884,749 

6,112,291 

11,652,460 

10,876,892 

♦Rabbits (dead) . . . 

505,925 

608,735 

646,888 

747,648 

914,486 

1,179,224 

Total of dead meat 

28,587,820 

25,276,080 

1^47,692 

62,222,085 

86,161,284 

98,890,080 

Dairy Proddcb:— 

Batter 

Cwt. 

8,984,204 

Cwt. 

3,853,855 

Cwt. 

2,178,029 

£ 

24,014,276 

£ 

27,022,745 

£ 

18,977,450 

Marganne .... 

1,529,219 

2,052,188 

2,752,866 

8,977,861 

6,761,258 

8,988,007 

Cheese 

2,488,864 

2,726,680 

2,604,027 

7,960,162 

11,107,100 

12,945,450 

Total . 

7,947,287 

8,682,674 

7,634,922 

86,957,799 

48,881^098 

40,905,907 


* Fresh, Chilled, end Froren. 
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Tablv No. ^^Oontinued. 



Quantities. 

Values. 


1914. 

1915. 

X916. 

1914. 

1915. 

1916. 





£ 

£ 

£ 

PouLTRT (alive or dead) . 

.. 



798,961 

655,899 

686,181 

Game (alive or dead) 




144,765 

82,458 

82,276 

Gt. Hnnds. 

Gt. Hnnds. 

Qt Bunds. 




EGoa 

17,904,805 

10,246,026 

6,606,411 

8,662,800 

6,128,826 

4,741,4f.l 

Total value 




9,596,526 

6,811,178 

6,409,8(8 

Phuit, VaoirrABuw, &c. 
Applet 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

2,929,649 

3,848,629 

2,666.202 

2,046,824 

2,822,249 

2,788,016 

Cherriea .... 

167,966 

27,834 

14,140 

239,468 

49,706 

27,852 

Plains 

207,680 

187,776 

61,736 

289,096 

192,698 

118,176 

Pears 

409,871 

210,587 

160,591 

864,894 

259,045 

242,00*: 

Qrapes 

650,515 

564,812 

796,368 

722,900 

711,860 

1,097,0(0 

Oranges .... 

5,ir8,049 

6,006,062 

6,876,611 

2,323,235 

2,686,096 

8,085,618 

Lemons .... 

830,362 

775,868 

691,198 

494,491 

472,645 

498,458 

Oneuumerated . 

248,296 

184,696 

265,488 

258,406 

219,489 

275,285 


Bushels. 

Bushels. 

Bushels. 




Onions 

7,513,513 

7,477,698 

6,843,247 

1,480,773 

1,789,647 

2,062,149 


Cwt 

Cwt. 

Cwt. 




Potatoes .... 

8,882,164 

2,170,717 

3,808,174 

1,635,516 

1,187,840 

1,626,481 

Vegetables, unenumerated ) 
(raw) ] 




476,714 

318,882 

238,840 

Hops 

97, .306 

200, .387 

148,407 

558,741 

798,612 

714.618 

Total value 




10,785,117 

10,957,514 

12,618,90.^ 

Othbe Abtiolhs 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Lard 

1,766,107 

2,210,436 

1,932,827 

4,750,943 

6,783,260 

6,982,985 


Lb. 

Lb. 

Lb. 



Wool, sheep and lambs’ 

711,818,116 

926,380,086 

619,484,784 

81,212,789 

42,027,885 

87,597,114 

Wood and timber— 

Loads. 

Loads. 

Loads. 




Hewn (pit-props or pit- ) 
wood) ) 

2,476,854 

2,168,681 

2,021,277 

8,259,346 

4,786,861 

6.908,093 

Sawn or split, planed or ) 
dressed / 

4,626,240 

4,646,860 

3,686,287 

14,952,961 

21,950,587 

27,748,443 

Staves .... 

93,439 

109,877 

82,011 

.’>56,066 

707,888 

804,907 


Tons. 

Tons. 

Tons. 



) >ilseed-oake (not sweetened) 

829,481 

425,118 

28.3,937 

1,988,889 

8,278,159 

3,116,965 

Seeds— 

Cwt. 

Cwt 

Cwt. 




Clover and grass 

175,906 

260,876 

283,246 

410,787 

707,268 

692,877 


Tons. 

Tons. 

Tons. 



Cotton . . . . 1 

689,672 

494,585 

329,237 

4,420,807 

4,122,498 

4,449,930 


Qrs. 

Qrs. 

Qrs. 



Flax or linseed 

2,451,778 

2,126,409 

2,507,080 

6,728,846 

5,678,622 

9,857,686 

Rape 

309,241 

192,886 

376, (-87 

622,927 

464,220 

1,271,489 


Tons. 

Tons. 

Tons. 




Soyabeans .... 

71,161 

170,910 I 

65,364 

593,190 

1,428,281 

960,856 

Bones (whether burnt or not) 

34,404 

27,761 

27,405 

186,001 

179,816 

243,376 

Guano ..... 

89,285 

26,720 

21,644 

232,086 

182,006 

219,099 

Basic slag .... 

16,672 



81,819 



Nitrate of soda (cubic nitre) 

171,910 

181,520 

20,896 

1,721,138 1 

1,498,068 

861,619 

Phosphate of lime and rock \ 
phosphate / 

562,242 

874,689 

338,871 

970,887 

704,749 

888,605 

Centals. 

Centals. 

Centals. 




Cotton, raw of 100 lb. 

18,641,888 

26,476,161 

21,710,022 

55,850,626 

64,671,628 

. 84,729,677 


Tons. 

Tons. 

Tons. 




Hemp 

127,085 

146,547 

148,891 

8,486,684 

4,814,492 

6,802,891 

Flax 

87,126 

84,700 

86,658 

4,148,120 

6,945,717 

7,620,621 

Hides ontanned— 

Cwt. 

Cwt 

Cwt. 




Dry 

689,208 

788,001 

600,868 

2,976,468 

8,600,678 

8,851,975 

Wet 

758,287 

1,077,090 

770,829 

2,935,281 

4,976,591 

4,182,000 


Gallons. 

Gallons. 

Gallons. 




Petroleum .... 

646,712,631 

688,469,609 

4.51,931,774 

! 12,756,207 

18,806,496 

19,808,988 
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Tablb No. 10.— Quantity and Value op Bead Meat imported into the 
United Kingdom in the undermentioned Years. 



Quantities. I 

Values. 1 


1914. 

1916. 

1916. 

1914. 

1915. 

1916. 

Bacon, from— 

Denmark . 

United States . 
Canada 

Other countries . 

Cwt. 

2,714,807 

1,622,958 

842,286 

518,029 

Cwt. 

2,068,221 

8,529,599 

864,185 

66.372 

Cwt. 

1,641,613 

4,004,410 

1,694,114 

195,818 

£ 

0,986,454 

5,857,468 

1,224,462 

1,707.194 

£ 

9,128,847 

12,762,834 

8,324,511 

286,268 

£ 

9,087,918 

16,848,826 

7,443,584 

1,001,894 

Total 

6,098,080 

6,523,377 

7,485,955 

18,225,668 

25,441,460 

84,381,717 

Beef (salted), from— 
United States . 

Other countries . 

29,397 

444 

63,970 

4,021 

64,630 

882 

64,241 

1,021 

167,863 

12,678 

211,627 

8,807 

Total 

29,841 

67,991 

65,512 

65,262 

180,436 

216,884 

*Beef (fiosh and refriger- 
ated)— 

United States . 
Uruguay . 

Argentine Republic . 
Australia . 

New Zealand 

Denmark . 

Other countries . 

&7.689 

729,779 

6,998,126 

1,551,001 

476,(580 

1,343 

5,049 

1,001,351 

363,613 

5,006,461 

1,236,938 

735,226 

354 

167,744 

930,207 

206,089 

4,037,678 

765,493 

875,086 

241,688 

246,909 

1,469,766 

14,034,580 

3,247,323 

944,459 

4,487 

12,807 

3,227,869 

1,042,043 

15,304,661 

3,565,458 

2,176,621 

1,076 

521,817 

8,620,205 
604,916 
12,786,488 
2,426, 4«6 
2,824,664 

887,827 

Totel . 

”8,844,567 

8,601,687 

7,056,191 

19,960,371 

25,839,544 

23,047,856 

IIams, from— 

United States . 
Canada 

Other countries . 

774,805 

68,985 

5,040 

1,864,024 

115,9(56 

468 

1,493,606 

60,205 

1,026 

2,827,350 

217,814 

17,914 

4,859,896 

418,112 

2,800 

6,672,170 

204,161 

5,109 

Total . 

838,830 

1,480,458 

1,564,886 

8,068,078 

6,280,816 

6,841,430 

*Meat (unenumerated, 
fresh and refriger- 
ated), ft’ora— 
Netherlands 

United States . 
Argentine Republic . 
Other countries . 

276,791 

66,078 

298,487 

311,035 

150,023 

161,306 

246,456 

31(5,284 

11,078 

151,571 

391,529 

178,014 

656,525 

182,766 

611,169 

523,853 

350,063 

420,026 

522,882 

661,196 

29,824 

513,697 

1,007,014 

487,880 

Total . 

96 5,291 

877,069 

732,187 

1,874,313 

1,960,107 

2,088,465 

Meat, preserved other- 
wise than by salting — 
Beof .... 
Mutton 

Other sorts 

803,402 

61,274 

130,535 

1,770,777 

50,430 

207,450 

1,616,756 

4H,226 

224,767 

4,239,670 

183,370 

689,351 

10,818,958 

240,900 

1,092,607 

9,421.664 

1<»4,027 

1,271,201 

Total . 

995,211 

2,037,657 

1,884,749 

5,112,291 

11,652,460 

10,876,892 

♦Mutton (fresh and re- 
frigerated)— 
Netherlands 

Uruguay . 

Argentine Republic . 
Australia . 

Now Zealand 

Other countries . 

148,015 

35,160 

1,145,583 

1,326,055 

2,377,334 

107,564 

48,838 
39,107 
781,735 
1,254,493 j 
2,422,800 1 
160,880 

16,504 

20,834 

768,259 

261,352 

2,287,877 

282,287^ 

887,335 

64,750 

2,890,810 

2,800,707 

6,4.35,128 

.3.31,580 

128,413 
99, 198 
2,093,923 
8,890,715 
7,669,945 
489,647 

08,082 

76,381 

2,885,764 

914,562 

8,413,428 

1,146,810 

Total . . 

Fobk ^alted, not Bacon 
or Hams), from — 
Denmark . 

United States . 

Other countries , 

6,109,781 

4,707,859 

3,636,663 

11,410,310 

13,872,141 

18,505,017 

211,941 
36,795 
IMO^ 

87,840 

66,244 

8,308 

40,672 

806 

186,986 

92,472 

24,019 

36,066 

169,637 

_9,182 

132,420 

8,002 

Total 

♦Pork (fresh and refrig- 
erated)— 

Netherlands 

Belgium 

United States . 

Other countries . 

261,141 

106,892 

41,478 

802,477 

214,876 

135*^422 

817,736 

11,425 

4,611 

27,531 

137,692 

86,628 

44,985 

759 

249,978 

42,601 

2,232,664 
32,651 
13,167 
82,250 

869,812 

288,, 524 
147,578 

1,908 

998,221 

169,046 

Total . 

861,203 

269,305 

293,833 

2,360, '722 

796,409 

1,169,174 

♦Babbits (dead), from— 
Belgium . 

Australia . 

New Zealand . 

Other countries . 

15,888 

891,871 

84,877 

18,839 

500,866 

08,188 

8,781 

flbi,720 

41,062 

4,106 

48,881 

589,004 

124,882 

89,816 

754,648 

188,902 

26,941 

1,086,988 

81,609 

11,617 

Total . 

505,925 

608 736 

646,888 

747,643 

914,486 

1,179,224 

Total of dead meat 

28,587,820 

25,276,080 

23,347,692 | 

62,222,086 

86,161,284 

98,890,080 


* In the Official RetnmB from 1909 the imports are shown separately as "Fresh/* "Chilled/' and 
‘Froren.” 
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TaBUI No. ll.--*Qt7ANTITIB8 AND VaLUBS OF BUTTBB, MaBGABINB, CHXBSB, AND 
Eoqb imported into the United Kingdom in each Year from 1914 to 1916 
inolnsiye. 

{Ff(m Trade <md Navigation Betwm$»] 



Quantities. 

Values. 


1914. 

1916. 

1916. 

191A 

1916. 

1916. 

Bdttsb froni*~* 

Owt. 

Owt. 

Owt. 


£ 

£ 

Btuaia . . 

616,880 

1,017.607 

84,642 

8,882,411 

6,371.012 

212,846 

Sweden . . 

270,188 

128,294 

992 

1,047,676 

969,588 

7,686 

Denmark . 

1,749,072 

1,827,100 

1,134,801 

11,088,637 

10,221,898 

10.378.070 

Netherlands . 

183,999 

44.644 

36,202 

1,144,181 

813,868 

386,478 

France . 

278,819 

362,090 

180,249 

1,674,156 

2,275,676 

974,748 

United States . 

7,844 

77,180 

181,618 

89,372 

629,200 

1,179.670 

Argentine Be- 
public . . 

65.704 

82,947 

117,697 

826,450 

669,062 

940,409 

Victoria . . 

204,716 

106,024 

81,032 

1,174,663 

748,484 

698,218 

New S. Wales 

122,628 

168,222 

32,666 

701,288 

1,078,074 

280,374 

Queensland . 

106.694 

107,173 

26,913 

574,888 

722,800 

231^328 

New Zealand . 

357,920 

874,898 

881,162 

2,100,968 

2,693,808 

2,727,646 

Canada . 

8,128 

24,401 

101,681 

18,496 

167.442 

866,686 

Other countries 

82,262 

68,626 

18,826 

192,212 

362,393 

168,648 

Total 

8,984,204 

3,863,866 

2,178,029 

24,014,276 

27,022,746 

18,977,460 

Maboabinb 







from— 

Owt. 

Owt. 

Owt. 

A 

£ 

£ 

Netherlands . 

1,602,676 

2,024,469 

2,738,848 

8,896,876 

5,666,146 

8,917,714 

France . 

13,889 

17,637 

9,800 

60,037 

60,623 

50,661 

Other countries 

13,264 

10,177 

4,723 

80,949 

24,484 

14,742 

Total . 

1,629,219 

2,062,183 

2,752,866 

3,977,861 

6,761,253 

8,988,007 

Chusi from— 

Owt. 

Owt. 

Owt. 

£ 

£ 

£ 

Netherlands . 

349,124 

129,106 1 

112,687 

921,811 

438,235 

640,217 

Italy 

97,932 

76,917 

81,938 

828,638 

297,612 

162,492 

United States . 

31,890 

469,793 

274,687 

104,925 

1,887,816 

1,306,982 

Australia 

18,167 

20,542 

1 

67,584 

91,729 

4 

New Zealand . 

742,419 

709,826 

667,214 

2,432,117 

3,081,465 

8,852.196 

Canada . 

1,167,778 

1,316,177 

1,506,018 

4,026,950 

6,241,789 

7,432,179 

Other countries 

27,064 

16,676 

12,682 

95,737 

68,464 

62,431 

Total . 

2,488,864 

2,726,636 

2,604,027 

7,966,162 

11,107,100 

12,945,450 


Great 

Great 

Great 

A 


It 

Egos from — 

nundreds. 

Hundreds. 

Hundreds. 

ID 

£ 

A 

Russia . 

6,870,827 

8,074,166 

784,626 

2,914,085 

1,749,822 

428,949 

Denmark 

4,816,900 

2,667,886 

1,892,061 

2,646,979 

1,868,627 

1,808,177 

Netherlands . 

1,192,286 

874.018 

84,787 

608,323 

686,856 

83,067 

France . 

682,741 

86 


826,821 

21 


Italy 

874,198 

4,768 


431,880 

3,466 


United States. 

493,229 

627,896 

779,n6 

290,264 

887,212 

69i;202 

Egypt . . 

1,121,882 

1,428,409 

1,889,947 

387,776 

647,970 

974,656 

Canada . 

361,178 

912,826 

1,481,778 

288,614 

684,284 

1,178,788 

Other countries 

2,042,624 

666,687 

298,647 

916,218 

861,229 

191,662 

Total . 

17,904,806 

10,246,026 

6,606,411 

8,662,800 

6,128,826 

4,741,401 


VOL. XXIX. U 





298 


AGBIGULerURAL BTATZSTIOa 


Table No. 12.— Numbeb or Lite Stock nr 1913, 1914, and 1915, 
returned as entering the Markets at the Places scheduled under 
the Markets and Fairs (Weighing of Cattle) Act, 1891. 

[iVom AgricuUurai StatiiUcs, 1915.] 




Oaitlk. 



Shbsp. 


SWIMB. 

1918. 

191A 

1916. 

1918. 

1914. 

1915. 

1918. 

1914. 

1915. 

Aberdten . 

73,676 

74,721 

45,281 

196,601 

208,068 

221,816 

12,071 

18,200 

17,128 

Dundee . 

18,120 

16,083 

16,922 

80,726 

27,246 

28,812 

3,664 

8,818 

4,866 

Edinburgh 

70,742 

63,742 * 

66,168 

280.135 

217,628 

215,472 

6,848 

7,006 

9,206 

Stirling . 

73,144 

69,864 

60,568 

230,964 

246,610 

244,788 

8,789 

4,260 

4,098 

dleegow . 

77,472 

66,967 

71,269 

876,147 

869,648 

878,122 

4,659 

4,887 

6,972 

Perth . . 

12/^,600 

98,046 

101,788 

441,928 

408,741 

424,675 

12,039 

11,686 

14,781 


480,663 

878,862 

870,996 

1,606,401 

1,472,886 

1,608,188 

42,970 

44,801 

67,890 


Table No. 13.— Average Prices of Fat Cattle per Cwt. (Lite 
Weight) at the undermentioned Places in each Year from 1903 
to 1916, together with the average Pnces for Scotland, England, 
and Great Britain, compiled from the Returns received under the 
Markets and Fairs (Weighing of Cattle) Act, 1891. 



1908. 

1909. 

1910. 

1911. 

mi 

1913. 

1914. 

1910. 


8. 

d. 

8, d. 

8. 

d. 

.. 

d 

8, 

d 

8. d 


8. 

d. 

Aberdeen . 

88 

6 

34 5 

85 10 

84 

7 

88 

9 

38 4 

39 0 



Dundee 

88 

6 

84 0 

85 

8 

84 

0 

88 

1 


87 9" 



Edinburgh 

36 

6 

87 2 

88 

7 

86 10 

41 

2 

89 10 

40 7 

62 

4 

Glasgow . 

84 

8 

84 10 

86 

2 

86 

1 

89 

7 

88 9 

89 10 

62 

1 

Perth . . . 

87 

0 

37 11 

40 

8 

87 10 

42 

2 

40 7 

41 8 

64 

4 

Sgotlamd . 

84 


86 6 

87 

2 

86 

8 

40 

0 

88 11 

89 8 


EirOLAVD . 

1 

84 

2 

84 8 

. . .. 1 

86 

0 

86 

B 

87 

9 

88 11 

s 

00 


Gbbat Bairinr 

84 

7 

86 4 

86 11 

86 

6 

80 

6 

! 

88 11 

89 8 
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Tablb No. 14.— NtJMBBR and Value op Lite Cattle, Sheep, and 
Swine imported into the United Kingdom in the undermentioned 
Tears. [From Trade and Namgation Betume.'l 




Number. 

Value 


1914. 

1916. 

1916. 

1914. 

1916. 

me. 

Cattle, from— 

Channel Islands . 
Canada . 

United States 

Argentine Republic 

Other oountrios 

2,174 

60 



£ 

42,027 

4,26& 

£ 

£ 

Total . 

2,23 1 



♦ Q'i 



Sheep aitd Lambs, from— 
Canada 

United States 

Argentine Republic 

Other countries 

l,7o7 



4,000 



Total 

1,70" 



J,000 i 



SwntB (not separately ) 
•numerated) j 







Total Value or Ami ) 
MAL8 Liviho f 




49,295 




Table No. 15.— Number op Horses, Cattle, Sheep, and Pigs imported 
into Great Britain from Ireland in each of the Years 1910-1916. 



1910. 

1911. 

1912. 

191S. 

1914. 

1915. 

1916. 

^Horses .— 

Stallions . 

Mares 

Oeldmgs . 

277 
15,680 
10, 946 

22S 

16,288 

16,067 

287 

17,010 

17,414 

266 

17,014 

18,312 

ISS 

16,227 

15,338 

276 

7,729 

9,806 

272 

2,779 

8,827 

Total . 

81,802 

81,678 

84,711 

86,491 

80,763 

17,811 

6,878 

( A.TTLB Oxen, Dull h, 
and Cows 

Fat . 

Store . 

Other cattle 
Oulves 

.59,416 

048,891 

12,824 

52,800_ 

269,627 

890,041 

8,789 

886,559 

198,922 

8,851 

15,767 

854,784 

692,228 

8,152 

53,045 

455,444 

448,703 

6,096 

84,885 

868,272 
440,995 
9,469 
27,009 j 

423,783 

442,746 

9,898 

18,180 

Total . . 

867,980 

694,828 

555,099 

1,108,159 

944,578 

840,785 

889,056 

Sheep 

Sheep . 
lAmbs 

847,784 

881,657 

800,124 

848,078 

828,028 

290,681 

819,284 

886,416 

266,607 

280,932 

229,896 

259,495 

818,467 

829,270 

Total . . 

729,841 

654,197 

618,659 

656,700 

537,589 

489,891 

686,787 

Pioa — 

Pat . . 

Store . 

801,576 

22,479 

828,574 

_^_18,7e6 

258,165 

12,076 

187,422 

12,874 

146,468 
M64 

171,968 
_ J,098 

268,989 
14,158 I 

Total . . 

324,056 

842,840 

365,241 

200,296 

147,922 

179,066 

278,147 


* Not inolnding Army Horses. 
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EDINBURaH CORN -MARKET GRAIN TABLES for Wh»at, 
Barley, Oats, and Beans, showing the Quantity offered for Sale, 
the Quantity Sold, the Highest, Lowest, and Average Prices; also 
the Bushehweights of the Highest and Lowest Prices of ^each kind 
of Grain for every Market-day, likewise the Results for every Month, 
and the final Result for the year 1916. 

WHEAT. 









Table of Bushel- 

Date. 

Quantity 
offered 
for Sale. 

Quantity 

Highest 

Lowest 

Average 

weights for 

Sold. 

Price. 

Pnoe. 

Price. 

Highest 

Lowest 








Price. 

Price. 

1910 

Jan. 

Imp. qt. 

Imp. qr. 

«. d. 

$, 

d. 

s. d. 

lb. Ih. 

lb. lb. 

5 

491 

485 

o8 6 

56 

0 

67 7 

68 

68 

12 

884 

384 

59 6 

55 

0 

57 9 

68 

68 

19 

616 

406 

60 6 

57 

0 

59 5 

68 

61 

26 

466 

465 

52 9 

58 

0 

61 7 

68 

68 


1,956 

1,690 

59 7 

56 

5 

59 2 



Feb. 









2 

889 

889 

61 0 

59 

0 

60 2 

68 

63 

9 

826 

238 

60 0 

59 

6 

60 1 

68 

68 

1$ 

408 

113 

60 0 

66 

6 

58 1 

68 

61 

23 

917 

457 

60 6 

69 

0 

60 1 

68 

62 


2,490 

1,647 

60 9 

58 11 

60 0 



March 









1 

750 

635 

59 0 

57 

0 

58 2 

68 

68 

8 

643 

489 

59 6 

57 

6 

58 8 

63 

68 

15 

583 

379 

58 0 

56 

6 

67 3 

68 

62 

22 

720 

710 

54 0 

51 

0 

53 8 

63 

63 

29 

760 

535 

54 0 

51 

0 

53 1 

68 

62| 


8,446 

2,748 

54 9 

54 

B 

56 11 



AprU 









5 

76 







.. 

12 

247 

72 

56*6 

52 

6 

54' 0 

68 

68 

19 

612 

612 

56 8 

54 

6 

55 6 

63 

62 

26 










934 

684 

56 0 

58 11 

55 4 



May 









8 

288 

243 

57 0 

55 

0 

55 9 

68 

68 

10 

827 

560 

67 8 

55 

0 

56 5 

68 

68 

17 

841 

545 

57 0 

55 

6 

56 4 

63 

63 

24 

568 

568 

55 6 

53 

6 

54 2 

63 

68 

81 

590 

510 

54 0 

52 

0 

52 7 

68 

68 


8,109 

2,426 

65 10 

58 

6 

55 0 



June 









7 

680 

625 

50 6 

49 

0 

49 11 

68 

68 

14 

617 

827 

49 6 

47 

6 

48 8 

68 

68 

21 

1,211 

771 

46 0 

48 

0 

45 1 

68 

68 

28 

478 

465 

46 0 

44 

6 

45 1 

68 

68 


2,886 

2,188 

46 6 

46 

8 

i6 11 



July 









6 

885 

885 

48 6 

47 

0 

47 9 

68 

62 68 

12 

180 

180 

52 6 

52 

0 

52 1 

63 

68 

19 

241 

221 

56 0 

54 

0 

55 8 

68 

68 

26 

100 

25 

56 0 



56 0 

68 

.. 


806 

711 

52 8 

49 

5 

51 2 





Date. 


me 

Aug. 

2 

9 

16 

28 

80 


Sept. 


20 

27 


Dot. 

4 

11 

18 

25 


Nov. 

1 

8 

15 

22 

29 


Dec. 

6 

18 

20 

27 


Result 

for 

year 




1 


1 


1 


Table of Bushel* 

Quantity 

Quantity 

Highest 

Lowest 

Average 

weights for 

OJaWw* I 

for Bale. 

Sold. 

Pnoe. 

Price. 

Price. 

Highest 

Lowest 









Price. 

Price. 

Imp. qr. 

Imp. qr. 

t. 

d. 

a. 

d. 

a. 

d. 

lb. lb. 

lb. lb. 

066 

461 

57 

0 

56 

0 

56 

11 

68 

63 

265 

265 

61 

0 

58 

6 

60 

5 

68 

68 

712 

662 

68 

6 

60 

0 

62 

6 

68 

68 

576 

420 

64 

0 

61 

6 

68 

5 

68 

68 

866 

856 

64 

6 

62 

0 

68 

9 

68 

68 

2,564 

2,164 

60 

10 

60 

2 

61 

5 


i 

180 

180 

66 

i 

0 i 

59 

0 

62 

9 

63 

61 

14 

14 

63 

0 



68 

0 

68 


100 

100 

66 

6 

62 

’ 8 

65 

8 

68 

62 

89 

24 

56 

6 

66 

8 

56 

5 

61 

61 

888 

268 

65 

1 

59 

6 

68 

8 



262 

257 

i 

65 

0 

61 

6 

61 

2 

68 

67 

72 

62 

70 

0 

60 

0 

65 

10 

68 

62 

188 

168 

1 71 

0 

57 

0 

1 67 

6 

68 

60i 

167 

68 

105 

0 

64 

0 

77 

7 

68 

62 

€74 

550 

71 

7 

56 

2 

65 

7 



648 

294 

105 

0 

67 

6 

76 

11 

68 

6H 

553 

279 

105 

0 

70 

0 

75 

8 

68 

68 

804 

532 

84 

0 

70 

0 

76 

0 

68 

68 

818 

88 

75 

0 

71 

S 

78 

9 

68 

68 

204 

120 

80 

0 

72 

0 

75 

4 

68 

68 

2,417 

1,813 

87 

0 

69 

7 

75 

8 



205 

151 

75 

0 

60 

0 

78 

7 

68 

581 

164 

188 

77 

0 

75 

0 

76 

1 

63 

68 

170 

110 

79 

0 

78 

0 

76 

11 

68 1 

68 

206 

1 172 

78 

6 

70 

0 

76 

11 

68 

68 

744 

671 

77 

2 

72 

5 

76 

10 



22,859 

16,960 

59 

7 

65 

1 

58 

5 1 
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Baklut — aontinued. 








ITsble of Bushel- 

D*te. 

Quantity 
offered 
for Sale. 

Quantity 

Highoat 

Lowest 

Avetage 

weights for 

Sold. 

Price. 

Price. 

Price. 

Highest 

Lowest 







Price. 

Price. 

1910 

March 

Imp. qr. 

Imp. qr. 

a. d. 

«. d. 

«. d. 

lb. lb. 

lb. Jb. 

1 

150 

130 

64 6 


64 6 

56 


8 

858 

250 

66 0 

64 0 

64 7 

56 

56 

16 

188 

168 

66 0 

68 6 

04 8 

56 

56 

22 

115 

SO 

65 6 

. , 

05 6 

56 


29 

168 

28 

62 6 

.. 

62 6 

56 



974 

601 

64 11 

68 9 

64 7 



April 

128 







6 

82 

65 0 


65 0 

56 


12 

110 

11 

65 0 

64 0 

64 7 

56 

56 

19 

98 

5 

65 0 


65 0 

56 


26 







.. 


836 

48 

66 0 

64 0 

64 11 



Hay 








8 








10 








17 








24 








81 









.. 







June 








7 






, , 


14 




. . 




21 

. . 







28 




.. 



• • 


.. 







July 








5 




, , 


, , 

, . 

12 







, , 

19 








26 



.. 








.. 

.. 

.. 



Aug* 








2 




,, 


j 


9 




,, 




16 





•• 1 



23 





1 



80 











.. 





Sept. 





' 



6 

85 


, . 

. . 




18 

203 

180 

60 0 

67 6 

6810 

56 

56 

20 

590 

590 

61 6 

67 0 

60 7 

5C 

56 

27 

1,010 

905 

61 6 

67 0 

59 9 

56 

54 


1,838 

1,675 

61 1 

57 2 

59 7 



Oct. 








4 

681 

861 

69 0 

50 6 

56 9 

55 

58 

11 

149 

112 

60 0 

68 0 

69 7 

56 

56 

18 

125 

125 

62 0 

58 6 

60 5 

56 

56 

25 

268 

208 

68 0 

59 0 

60 5 

56 

56 


1,218 

796 

60 4 

56 1 

68 8 
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BasIiBT — amtvMud, 








Table of Bushel- 


Quantity 

Quantity 

Highest 

Lowest 

Average 

Price. 

weights for 


vUoawI 

for Sale. 

Sold. 

Price. 

Piioe. 

Highest 

Lowest 







Price. 

Price. 

1916 

Nov. 

Imp. qr 

Imp. qr. 

i. d. 

s. d. 

s. d. 

lb. lb. 

lb. lb. 

1 

871 

868 

68 0 

59 0 

63 0 

56 

55 56 

8 

598 

589 

71 0 

65 0 

68 1 

56 

56 

16 

618 

281 

74 6 

68 0 

71 8 

56 

55 

12 

667 

867 

71 0 

50 0 

68 1 

56 

56 

29 

464 

402 

72 6 

58 0 

67 11 

56 

54 


2,598 

1,987 

71 5 

68 11 

67 8 



Deo. 


i 






6 

894 

123 

73 0 

58 0 

69 2 

56 

64 

18 

416 

256 

i 76 0 

68 0 

71 10 

56 

56 

20 

568 

293 

76 6 

69 0 

74 2 

56 

56 

27 

8S0 

265 

! 71 6 

70 0 

70 4 

56 

56 


1,703 

927 

78 10 

68 4 

71 10 



Resnlt 'V 








for } 

9,762 

6,681 

65 8 

62 8 

a4 8 



year ) 





1 

i 



OATS. 














Jan. 












5 

724 

440 

36 

0 

80 

0 

82 

9 


42 

42 

12 

722 

671 

87 

0 

82 

0 

85 

1 


444 

42 

19 

907 

826 

88 

6 

88 

0 

86 

5 


444 

41 

26 

1,256 

482 

87 

6 

82 

9 

85 

6 


44} 

41 


8,600 

2,419 

37 

8 

81 11 

34 10 




Feb. 












2 

1,492 

727 

84 

9 

82 

0 

S3 

6 


4S4 

42 

9 

1,453 

661 

85 

0 

82 


88 

1 


441 

42 

16 

1,204 

781 

85 

3 

81 

6 

88 

4 


44 

42 

28 

871 

584 

85 

0 

82 

0 

88 

7 


44J 

42 


6,020 

2,708 

85 

0 

81 

11 

S3 

4 




March 












1 

1,077 

519 

84 

6 

81 

6 

88 

8 


44J 

42 

8 

1,128 

580 

84 

6 

82 

0 

82 

9 


48 

42 

15 

1,166 

647 

87 

0 

80 

6 

32 

9 


48 

42 

22 

820 

818 

38 

0 

SO 

0 

81 

8 

43 

44} 

42 

29 

749 

508 

84 

0 

29 

6 

81 

6 

42 

48 

42 


4,940 

2,562 

84 

5 

81 

4 

82 

5 




April 

6 

628 

819 

84 

0 

80 

6 

32 

9 

42 

444 

42 

12 

854 

160 

84 

6 

82 

0 

33 

0 


44} 

42 

19 

250 

160 

84 

6 

83 

0 

84 

0 


43 

42 

26 


265 

88 

0 

83 

0 

85 

1 


44} 

42 


1,728 


85 

8 

82 

2 

83 

8 




May 

8 

692 


37 

0 

84 

0 

85 

0 


44} 

42 

10 

786 


88 

0 

84 

0 

86 

7 


44} 

42 48 

17 

746 


88 

0 

83 

6 

86 

9 


44} 

42 

24 

483 


87 

6 

84 

6 

86 

8 


444 

42 

81 

574 


85 

6 

82 

0 

88 

7 

48 

44} 

42 


8,181 

1,800 

87 

1 

88 

9 

85 

5 
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BEANS— 
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PBICE8 OF SHEEP SINCE 1818. 


Tabu No. l.-OHBVIOT 8HBEP. 


Toftr. 


Wethers. 



Bwes. 



Lambs. 


1818 

«. 

28 

d. 

0 

to 

«. 

80 

d. 

0 

f. d. 
not 

f. 

quoted. 

d. 

t. 

8 

d. 

0 

to 

s. 

10 

d. 

0 

1819 

25 

0 

tl 

27 

0 

15 

0 

to 

17 

0 

10 

6 

n 

12 

0 

1820 

20 

0 

II 

25 

0 

16 

0 

II 

17 

0 

10 

0 

II 

11 

0 

1821 

18 

0 

II 

20 

0 

14 

0 

It 

16 

0 

7 

6 

II 

8 

0 

1822 

12 

6 

II 

18 

0 

8 

0 

tl 

8 

6 

4 

6 

II 

0 

0 

1828 

18 

6 

tl 

18 

0 

7 

0 

II 

10 

6 

5 

6 

H 

6 

0 

1824 

14 

0 

tl 

19 

0 

7 

0 

N 

9 

0 

4 

6 

II 

6 

0 

1825 

29 

0 

II 

82 

0 

16 

0 

M 

19 

0 

9 

0 

II 

10 

6 

1826 

17 

6 

II 

21 

6 

18 

0 

II 

15 

0 

7 

0 

II 

7 

6 

1827 

15 

0 

II 

24 

0 

not 

quoted. 


7 

0 

II 

8 

0 

1828 

18 

0 

It 

27 

6 

18 

0 

to 

15 

0 

7 

0 

II 

8 

8 

1829 

18 

0 

II 

24 

0 

12 

6 

II 

14 

0 

7 

0 

tl 

8 

6 

1880 

15 

0 

H 

21 

0 

8 

0 

II 

11 

0 

6 

0 

H 

6 

9 

1881 

18 

0 

It 

25 

0 

9 

0 

It 

18 

0 

7 

0 

II 

8 

0 

1882 

19 

0 

II 

24 

0 

11 

0 

II 

16 

0 

7 

0 

II 

9 

0 

1888 

22 

0 

II 

81 

0 

18 

6 

It 

20 

0 

8 

0 

II 

11 

8 

1884 

22 

0 

II 

81 

0 

18 

6 

H 

21 

0 

9 

0 

II 

11 

6 

1885 

22 

0 

n 

27 

6 

18 

0 

It 

20 

6 

8 

0 

H 

11 

0 

1886 

24 

0 

II 

81 

6 

16 

0 

tl 

19 

0 

10 

0 

II 

14 

0 

1887 

19 

0 

n 

28 

0 

14 

0 

II 

19 

0 

10 

0 

II 

18 

0 

1888 

28 

0 

II 

80 

6 

17 

0 

It 

22 

0 

12 

0 

n 

14 

0 

1889 

28 

0 

II 

81 

0 

14 

0 

H 

19 

0 

0 

0 

II 

18 

0 

1840 

24 

0 

II 

88 

0 

15 

0 

U 

28 

0 

7 

0 

II 

11 

6 

1841 

28 

0 

II 

80 

0 

14 

0 

II 

22 

0 

8 

0 

•1 

12 

0 

1842 

22 

6 

II 

28 

0 

18 

0 

II 

17 

0 

7 

6 

II 

10 

0 

1848 

19 

0 

II 

25 

0 

8 

0 

II 

12 

0 

5 

0 

It 

8 

0 

1844 

21 

0 

II 

29 

0 

•10 

0 

II 

16 

0 

8 

0 

II 

10 

6 

1845 

23 

0 

II 

83 

0 

18 

0 

II 

20 

0 

8 

0 

II 

18 

0 

1846 

24 

0 

II 

88 

6 

14 

6 

II 

21 

6 

10 

0 

n 

14 

6 

1847 

24 

0 

1, 

85 

0 

18 

0 

II 

24 

0 

11 

6 

II 

15 

0 

1848 

28 

0 

n 

84 

6 

18 

0 

II 

28 

0 

11 

6 

n 

15 

0 

1849 

21 

0 

II 

80 

2 

12 

0 

II 

21 

0 

0 

0 

II 

14 

0 

1850 

20 

6 

II 

29 

6 

12 

0 

II 

20 

0 

8 

0 

II 

18 

0 

1851 

81 

6 

tl 

81 

0 

18 

0 

M 

81 

0 

8 

9 

II 

14 

0 

1852 

21 

0 

II 

82 

0 

15 

0 

11 

28 

0 

8 

0 

II 

14 

0 

1858 

26 

6 

II 

88 

0 

17 

0 

n 

28 

6 

9 

0 

II 

17 

0 

1864 

26 

0 

II 

86 

0 

17 

0 

II 

26 

0 

9 

0 

II 

16 

6 

1855 

23 

6 

II 

86 

0 

16 

0 

It 

25 

0 

10 

0 

II 

17 

0 

1856 

22 

0 

II 

85 

6 

15 

6 

II 

24 

0 

10 

0 

If 

15 

0 

1867 

84 

0 

II 

86 

0 1 

14 

6 

II 

26 

0 

10 

6 

tl 

14 

6 

1858 

84 

0 

II 

84 

6 

14 

0 

II 

24 

6 

10 

6 

II 

14 

0 

1859 

25 

0 

II 

84 

6 

16 

0 

II 

25 

0 

10 

8 

II 

14 

9 

1860 

86 

0 

11 

88 

0 

17 

6 

II 

27 

6 

12 

6 

II 

17 

6 

1861 

25 

0 

II 

88 

6 

16 

0 

II 

88 

0 

9 

• 

II 

16 

0 

1862 

27 

0 

II 

87 

6 

17 

6 

II 

88 

0 

10 

0 

II 

16 

0 

1863 

85 

0 

II 

88 

6 

19 

0 

II 

28 

6 

10 

6 

It 

16 

0 

1864 

81 

0 

n 

41 

0 

21 

0 

H 

81 

6 

14 

0 

II 

18 

0 

1865 

88 

6 

II 

44 

0 

22 

6 

H 

88 

6 

14 

6 

n 

80 

0 

1866 

87 

0 

II 

50 

0 

29 

0 

H 

48 

6 

15 

0 

II 

86 

0 

1867 

26 

0 

It 

58 

0 

18 

0 

II 

25 

6 

12 

0 

n 

16 

0 

1868 

80 

0 

II 

82 

0 

15 

6 

1, 

21 

0 

7 

6 

II 

18 

0 

1869 

88 

0 

II 

88 

0 

15 

0 

II 

22 

6 

7 

6 

II 

14 

0 

1870 

85 

6 

n 

48 

0 

18 

0 

II 

28 

0 

10 

0 

II 

17 

0 

1871 

86 

6 

II 

49 

0 

22 

0 

M 

88 

6 

14 

0 

II 

20 

0 

1872 

45 

0 

II 

66 

0 

82 

0 

II 

42 

0 

16 

0 

II 

22 

0 

1878 

42 

0 

II 

51 

0 

25 

0 

II 

42 

0 

15 

6 

II 

22 

0 

1874 

88 

6 

II 

44 

6 

21 

0 

II 

86 

0 

12 

0 

H 

17 

0 

1876 

88 

0 

II 

48 

6 

21 

0 

II 

84 

0 

18 

6 

H 

88 

6 

1876 

40 

0 

H 

52 

6 

28 

0 

tl 

80 

0 

18 

6 

II 

25 

0 

1877 

41 

0 

N 

51 

0 

25 

0 

II 

87 

0 

15 

0 

tl 

24 

0 

1878 

85 

6 

II 

48 

0 

88 

0 

It 

85 

0 

14 

0 

II 

22 

0 

1879 

84 

0 

II 

44 

0 

21 

0 

It 

84 

0 

14 

0 

II 

20 

0 

1880 

80 

0 

II 

48 

6 

20 

0 

H 

80 

0 

12 

6 

II 

20 

0 

1881 

82 

0 

II 

45 

6 

29 

0 

ft 

84 

0 

14 

0 

II 

20 

0 

1888 

40 

0 

N 

51 

0 

80 

0 

II 

40 

0 

14 

0 

II 

20 

6 

1888 

44 

0 

II 

65 

6 

84 

6 

II 

46 

6 

15 

6 

II 

28 

0 

1884 

86 

0 

U 

47 

6 

29 

6 

M 

41 

6 

18 

6 

tl 

20 

0 

1885 

80 

0 

II 

88 

0 

24 

0 

II 

81 

0 

12 

0 

II 

18 

9 

1886 

82 

0 

II 

40 

0 

21 

0 

II 

89 

0 

12 

6 

II 

19 

6 

1887 

29 

0 

II 

86 

0 

18 

0 

II 

86 

0 

11 

0 

II 

16 

6 

1888 

80 

0 

II 

88 

0 

19 

0 

If 

27 

0 

12 

0 

II 

17 

6 



80 « 


Tabu No. 1.^HKT10T BHESP— CrmMmMl. 


Yeftt. 

Wethera. 

Bwea. 

Lambs. 


». 

d. 


«. 

d. 

«. 

d. 


«. 

d. 

s. 

d. 


«. 

d. 

1889 

88 

0 

to 

44 

0 

24 

0 

to 

82 

0 

14 

0 

to 

22 

0 


81 

0 

fi 

40 

0 

22 

0 

II 

80 

0 

12 

6 

II 

20 

0 

1891 

27 

0 


88 

0 

18 

0 

II 

25 

0 

9 

0 

II 

18 

0 

1898 

22 

0 

II 

80 

6 

18 

0 

II 

22 

0 

6 

0 

II 

11 

0 

1898 

20 

0 

II 

86 

6 

18 

0 

II 

28 

6 

8 

8 

II 

16 

0 

1894 

26 

0 

II 

87 

0 

20 

0 

It 

81 

0 

10 

8 

II 

18 

8 

1896 

28 

0 

II 

89 

0 

22 

0 

II 

84 

0 

11 

6 

II 

19 

6 

1898 

24 

8 

II 

84 

0 

19 

0 

II 

80 

6 

9 

0 

II 

18 

6 

1897 

27 

0 

II 

86 

0 

21 

0 

II 

81 

6 

11 

0 

II 

17 

8 

1898 

27 

0 

II 

87 

0 

22 

0 

II 

82 

6 

12 

0 

II 

18 

8 

1899 

24 

0 


88 

0 

20 

0 

II 

iH 

6 

10 

6 

II 

18 

0 

1900 

26 

0 


88 

0 

22 

0 

II 

82 

6 

12 

0 

II 

17 

0 

1901 

25 

0 

II 

82 

6 

20 

0 

II 

29 

6 

11 

0 

II 

18 

0 

1908 

24 

0 

II 

81 

8 

18 

0 

II 

27 

0 

9 

6 

It 

14 

6 

1908 

28 

0 

II 

84 

0 

21 

0 

II 

81 

0 

11 

4 

•1 

18 

0 

1904 

28 

6 

II 

86 

6 

28 

0 

It 

82 

6 

18 

0 

tl 

20 

0 

1905 

27 

6 

„ 

86 

0 

28 

0 

n 

88 

0 

14 

0 

II 

21 

0 

1908 

80 

0 

If 

88 

0 

26 

0 

II 

84 

6 

16 

0 

II 

28 

0 

1907 

28 

0 

„ 

84 

0 

22 

0 

11 

80 

6 

18 

6 

II 

19 

6 

1908 

26 

0 

•1 

32 

6 

21 

0 

II 

27 

6 

11 

6 

II 

17 

0 

1909 

24 

0 

II 

81 

0 

18 

0 

II 

26 

6 

9 

6 

II 

16 

0 

1910 

27 

0 

„ 

36 

0 

22 

0 

II 

81 

0 

12 

0 

II 

20 

0 

1911 

24 

0 

„ 

81 

8 

18 

8 

11 

27 

6 

10 

6 

II 

18 

0 

1912 

26 

0 

„ 

84 

6 

22 

0 

II 

81 

0 

18 

0 

II 

21 

0 

1918 

80 

0 

„ 

39 

0 

24 

0 

II 

86 

6 

16 

0 

II 

24 

0 

1914 

82 

6 

II 

41 

0 

28 

0 

It 

89 

0 

18 

0 

tl 

27 

6 

1915 

86 

0 

II 

46 

0 

81 

0 

II 

44 


20 

0 

II 

80 

6 

1916 

40 

6 

II 

61 

0 

84 

0 

M 

49 

* 1 

22 

0 

II 

84 

6 


Tabus No. 2.— BLA.OKFACB SHEEP. 


Year. 

1 Wethers. 


Bwes. 


Lambs. 


8. 

d. 


8. 

d. 

8, 

d. 


8. 

d. 

8. d 

to 

8. 

d 

1819 

22 

0 

to 

24 

0 

12 

0 

to 

15 

0 

8 0 

9 

0 

1820 

20 

0 

II 

28 

8 

16 

6 

II 

17 

0 

7 0 

II 

8 

6 

1821 

18 

0 

II 

20 

0 

12 

0 

It 

IS 

0 

6 0 

tl 

7 

0 

1822 

11 

8 

II 

18 

8 

5 

8 

11 

6 

0 

4 6 

II 

0 

0 

1828 

12 

0 

11 

16 

0 

6 

0 

II 

6 

6 

4 0 

II 

6 

8 

1824 

9 

8 

II 

18 

8 

8 

0 

II 

7 

0 

4 0 

II 

6 

0 

1826 

22 

0 

If 

28 

0 

11 

0 

II 

18 

8 

6 0 

II 

9 

0 

1826 

15 

0 

II 

17 

0 

8 

0 

It 

9 

0 

4 6 

II 

6 

0 

1827 

14 

8 

II 

18 

6 

7 

0 

II 

10 

0 

6 0 

II 

7 

8 

1828 

16 

0 

II 

20 

0 

8 

0 

II 

11 

0 

^ 0 

II 

7 

0 

1829 

14 

0 

II 

13 

0 

9 

0 

II 

10 

0 

6 0 

If 

7 

0 

1880 

9 

8 

II 

18 

8 

4 

0 

II 

6 

0 

4 6 

II 

8 

0 

1881 

18 

0 

II 

17 

0 

6 

0 

II 

7 

6 

5 0 

II 

8 

6 

1882 

14 

0 

II 

18 

0 

7 

0 

II 

11 

6 

6 0 

II 

7 

8 

1888 

18 

0 

II 

24 

0 

7 

6 

ir 

12 

0 

6 6 

II 

9 

0 

1884 

18 

0 

II 

22 

0 

10 

0 

II 

18 

0 

6 0 

II 

8 

8 

1886 

16 

0 

It 

18 

9 

10 

0 

II 

18 

0 

7 0 

II 

8 

0 

1888 

16 

0 

II 

21 

0 

9 

0 

It 

12 

0 

8 6 

II 

11 

0 

1887 

18 

0 

II 

16 

0 

8 

0 

11 

12 

0 

8 0 

II 

9 

6 

1888 

16 

0 

II 

20 

8 

10 

0 

II 

18 

0 

not quoted. 


1889 

16 

0 

II 

22 

0 

10 

0 

H 

12 

0 

7 0 

to 

8 

8 

1840 

15 

0 

II 

22 

8 

11 

0 

II 

12 

0 

7 0 

It 

9 

8 

1841 

16 

0 

II 

20 

0 

9 

0 

II 

11 

0 

6 0 

II 

8 

0 

1842 

14 

0 

II 

19 

0 

7 

6 

II 

8 

0 

6 6 

II 

7 

0 

1848 

not 

quoted. 


4 

9 

II 

8 

8 

not 

quoted. 


1844 

16 

0 

to 

21 

0 

8 

8 

II 

10 

0 

6 0 

to 

8 

0 

1846 

14 

0 

II 

28 

0 

8 

0 

II 

12 

0 

6 0 

II 

8 

0 

1848 

18 

0 

II 

24 

0 

10 

0 

ft 

18 

0 

8 0 

II 

9 

0 

1847 

20 

6 

II 

26 

0 

10 

0 

It 

14 

0 

8 8 

n 

9 

8 

1848 

20 

0 

II 

24 

0 

11 

8 

It 

12 

0 

8 8 

It 

10 

0 

1849 

not quoted. 


not quoted. 


7 0 

7 0 

It 

7 

8 

1860 











II 

0 

0 

1861 

17 

8 

to 

28 

0 

9 

0 

to 

12 

0 

6 8 

II 

8 

0 

1862 

18 

8 

II 

22 

0 

9 

0 

II 

12 

0 

4 8 

M 

7 

9 

1868 

28 

9 

II 

27 

0 

14 

8 

H 

18 

8 

8 0 

II 

11 

8 

1864 

20 

0 

II 

26 

0 

11 

0 

tl 

16 

6 

8 0 

II 

10 

8 

1866 

28 

8 

N 

28 

0 

14 

0 

It 

16 

0 

10 0 

If 

11 

0 

1868 

17 

0 


24 

0 

10 

0 

II 

20 

0 

7 8 

II 

16 

0 

1867 

20 

0 

II 

29 

0 

10 

8 

It 

15 

0 

9 8 

It 

11 

0 

1868 

20 

0 

II 

27 

8 

9 

9 

II 

18 

9 

8 8 

II 

10 

8 

1869 

20 

0 

n 

26 

0 

10 

0 

It 

14 

0 

8 9 

It 

11 

0 

1880 

21 

0 

II 

27 

8 

11 

0 

II 

18 

0 

10 0 

It 

18 

8 

1881 

21 

8 

II 

29 

0 

12 

0 

11 

22 

0 

8 8 

H 

14 

0 

1882 

16 

9 

11 

27 

0 

12 

0 

H 

18 

8 

8 0 

N 

12 

0 
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Tabls No. 2.— blackface SHEEP— 


Tear. Wethert. Bwae. Laml)*. 

», d, «. d. $. d. §, d, i. d. $. d. 

1885 SO 0 to 80 6 18 0 to 10 0 8 0 to 11 0 

1864 S5 0 M 80 0 15 0 it 19 0 10 0 it 18 6 

1806 16 0 H 82 6 16 0 n 26 0 10 0 tt 17 0 

1800 81 0 II 40 0 SO 0 If 80 0 18 0 ti 28 0 

1807 80 0 « 80 0 14 0 It 82 0 7 6 it 18 0 

1808 20 0 H 80 0 10 6 tt 18 0 7 0 •• 18 0 

1809 2S0ii28 0 11 On 14 0 69tr90 

1870 87 0 It 88 6 IS 0 n 22 0 8 0 it 14 0 

1871 88 0 11 87 0 18 0 it 28 0 11 0 n 10 8 

1878 81 0 It 46 0 18 0 n 82 0 12 0 n 18 0 

1878 28 0 n 89 0 16 0 n 27 0 7 0 •• 10 0 

1874 85 0 It 85 0 18 0 it 20 0 7 0 n 14 0 

1876 20 0 It 87 0 15 0 n 81 8 9 6 n 17 0 

1870 80 0 n 40 0 19 0 tt 24 0 18 0 tt 20 0 

1877 85 0 H 88 9 18 0 tt 25 0 18 6 .. 28 0 

1878 80 0 H 80 0 17 0 » 28 0 12 0 ti 22 0 

1879 25 0 n 85 9 10 0 » 24 0 10 6 » 20 0 

1880 85 0 u 88 0 16 6 n 82 6 10 0 it 17 0 

1881 80 0 tt 89 0 15 0 n 28 0 10 0 it 15 0 

1882 88 0 It 46 0 20 0 it 28 0 12 6 n 18 6 

1888 86 0 II 50 0 24 6 n 88 0 14 0 ii 21 6 

1884 29 0 It 48 0 19 6 n 28 0 12 0 ii 19 0 

1886 24 0 It 84 0 18 0 it 22 6 10 0 ii 16 0 

1880 26 0 II 84 0 12 0 it 22 0 10 0 it 10 0 

1887 22 0 n 80 0 11 0 n 19 0 8 0 n 18 0 

1888 22 0 II 82 0 18 0 n 24 0 10 0 it 15 0 

1889 20 0 II 40 0 18 0 n 29 0 13 0 it 22 0 

1890 24 0 It 37 0 14 0 n 27 0 10 0 tt 19 0 

1891 21 0 It 87 0 10 0 It 24 0 7 0 n 15 0 

1892 10 0 It 28 0 0 0 ti 17 0 8 0 it 10 0 

1898 21 0 It 87 0 12 0 tt 24 0 7 0 ti 14 6 

1894 SO 0 II 87 0 14 0 n 20 0 8 0 ii 16 0 

1895 28 0 tt 41 0 16 0 ti 28 0 9 0 n 17 0 

1890 19 0 II 86 4 18 0 ti 24 0 6 0 it 18 0 

1897 21 0 tt 86 6 16 0 n 25 6 7 0 n 14 6 

1898 22 0 •• 87 0 10 0 n 26 6 8 0 tt 15 0 

1899 20 0 II 88 0 IS 0 n 24 0 5 6 •• IS 0 

1900 28 0 It 80 0 16 0 II 26 6 8 0 n 15 6 

1901 20 0 II 85 0 14 0 tt 25 6 6 6 ii 14 0 

1902 18 0 II 84 0 12 0 ft 24 0 6 0 n 14 0 

1908 21 0 II 86 0 15 0 ti 28 0 7 0 n 16 6 

1904 S3 0 II 88 6 18 0 n 80 0 8 6 n 17 6 

1906 21 6 II 87 0 19 0 tt 81 0 9 0 ii 18 6 

1906 28 0 11 88 0 20 0 n 88 0 10 0 n 19 6 

1907 21 0 II 88 6 17 0 « 28 0 8 6 n 17 6 

1908 19 0 II 80 0 15 0 11 24 6 8 0 n 16 0 

1909 17 0 II 28 0 11 0 II 22 0 6 8 n IS 0 

1910 21 0 It 82 6 16 0 It 27 6 8 0 n 17 0 

1911 19 0 II S9 6 14 0 ti 24 0 7 0 i. 15 0 

1012 21 6 II 82 6 17 0 II 27 6 9 6 n 17 6 

1018 24 6 ti 86 0 21 0 ti 81 0 12 6 n 21 6 

1914 27 0 II 88 6 25 0 n 84 6 15 0 ti 24 0 

1015 81 0 II 42 6 29 0 •• 89 6 17 0 ii 25 0 

1916 88 0 ri 46 6 81 0 ti 42 0 19 0 n 27 6 









SOB 


Tabm Ko. S.— prick op WOOh-^Oofaiwited. 



1 Laid Cheviot. 

1 } White Cheviot. 

1 Laid Highland. 

j White 1 


1 a. d. 

a. d. 

a. 

d 


a. d. 

a. 

d. 

a. d. 

a. 

d. 


a. 

d. 

1888 

19 0 to 22 6 





6 

0 

to 10 0 



,, 



1880 

18 0 n 

20 0 





8 

0 

11 12 0 






1840 

15 0 II 

0 0 





7 

0 

tt 0 0 



,, 



1841 

15 0 II 

16 9 





6 

0 

II 7 6 



,, 



1848 

12 6 II 

14 0 





1 not 

quoted, 
to 6 0 



,, 



1848 

9 0 II 

11 6 





1 0 

0 



,, 



1844 

15 0 II 

18 0 





1 not 

quoted, 
to 8 6 






1846 

14 6 II 

17 6 





7 

6 






1848 

12 0 II 

14 6 





1 8 

0 

II 8 6 



,, 



1847 

12 6 II 

14 0 





1 not 

quoted, 
to 0 0 






1848 

9 6 I* 

11 0 





4 

9 



,, 



1849 

12 0 ,1 

16 6 





6 

0 

If a 8 



,, 



1860 

15 0 II 

17 6 





8 

0 

n 8 6 



,, 



1861 

12 0 H 

16 0 





8 

0 

H 9 8 



,, 



1868 

18 0 II 

15 0 





8 

0 

II 9 0 



,, 



1858 

19 0 II 

22 0 





11 

0 

II 12 6 



, , 



1864 

18 0 II 

15 6 





7 

6 

II 8 6 






1856 

14 6 II 

19 0 





8 

6 

II 9 0 



,, 



1858 

19 0 II 

21 6 





11 

0 

II 0 0 



,, 



1857 

19 0 H 

84 0 





18 

0 

II 14 8 



,, 



1868 

16 0 11 

17 0 





8 

9 

II 10 0 



,, 



1869 

18 6 II 

24 0 





10 

9 

n 11 6 



,, 



1860 

22 0 II 

82 0 

87 

0 

to 

88 0 

10 

0 

II 11 8 






1861 

19 6 .1 

27 0 

1 from SOa. upwards 

not quoted. 



,, 



1868 

18 6 It 

26 0 

80 

0 

to 

87 0 

11 

6 

to 16 0 



, , 



1868 

25 6 n 

81 0 

88 

0 


42 0 

15 

8 

If 17 6 






1864 

81 0 1# 

89 0 

47 

0 

n 

64 0 

17 

6 

It 20 0 






1866 

88 0 „ 

80 0 

44 

0 

II 

46 0 

15 

0 

II 17 0 






1866 

24 0 It 

80 0 

80 

0 

II 

88 0 

14 

0 

H 16 0 






1867 

18 0 I. 

21 6 

! not 

quoted. 

not 

quoted, 
to 9 0 






1868 

19 0 II 

26 0 

28 

0 

lo 

82 0 

8 

6 






1869 


26 6 

not 

quoted. 

8 

6 

H 10 0 






1870 

15 0 II 

28 6 

25 

0 

to 

26 0 

9 

6 

II 0 0 






1871 

20 b II 

26 6 

80 

0 

II 

84 6 

12 

0 

•1 16 0 






1878 

26 0 II 

87 6 

40 

0 

n 

48 0 

18 

0 

II 21 0 






1878 

17 0 II 

18 0 

84 

0 

II 

40 0 

9 

0 

II 12 0 






1874 

18 6 II 

26 6 

80 

0 

ti 

84 0 

9 

6 

•1 18 0 






1876 

26 0 II 

82 0 

84 

6 

II 

86 0 

12 

6 

II 16 0 



. , 



1876 

20 0 II 

24 0 

80 

0 

II 

84 6 

9 

6 

•I 12 0 






1877 

20 9 1, 

26 b 

28 

0 

11 

80 0 

10 

0 

n 12 0 






1878 

18 0 II 

25 0 

27 

0 

II 

82 0 

8 

6 

II 11 6 






1879 

15 0 If 

17 0 

prices very low. 

7 

0 

II 0 0 






1880 

20 0 II 

24 0 

80 

0 

to 

82 0 

10 

6 

11 11 6 

14 

0 

to 

16 

0 

1881 

17 0 H 

21 0 

27 

0 

II 

80 0 

6 

0 

II 9 6 

12 

0 

II 

18 

0 

1882 

14 0 ft 

18 0 

27 

6 

II 

28 0 

7 

6 

11 9 0 

18 

0 

II 

14 

0 

1888 

IS 0 II 

18 0 

26 

0 

II 

28 0 

6 

6 

II 8 6 


a 

H 

12 

a 

1884 

18 0 II 

18 0 

26 

0 

If 

28 0 

6 

6 

11 8 6 

1 11 

a 

II 

12 

a 

1885 

12 0 II 

17 0 

22 

6 

II 

26 0 

6 

0 

II 8 0 

11 

a 

II 

12 

0 

1886 

IS 0 It 

18 0 

28 

0 

It 

27 6 

6 

6 

II 8 6 

11 

a 

n 

12 

0 

1887 

14 0 .1 

22 0 

28 

0 

II 

28 0 

7 

0 

II 9 0 

11 

a 

H 

18 

0 

1868 

18 0 II 

20 0 

28 

0 

II 

28 0 

7 

0 

11 9 0 

11 

0 

« 

12 

6 

1889 

18 0 1, 

18 0 

24 

0 

It 

28 0 

7 

0 

II 9 0 

11 

0 

II 

12 

a 

1890 

18 0 II 

18 0 

24 

0 

It 

28 0 

7 

0 

II 9 0 

11 

0 

II 

12 

a 

1801 

12 6 II 

18 0 

22 

0 

II 

28 0 

7 

0 

u 9 0 

11 

0 

II 

12 

6 

1892 

12 0 11 

18 0 

20 

0 

If 

28 0 

7 

0 

II 8 6 

10 

a 

II 

12 

0 

1898 

12 0 I. 

17 0 

20 

0 

II 

27 0 

7 

0 

II 8 0' 

10 

0 

n 

12 

0 

1894 

12 0 II 

16 0 

20 

0 

II 

26 0 

7 

0 

II 8 0 

10 

0 

H 

12 

0 

1895 

12 0 II 

16 0 

20 

0 

II 

25 0 

7 

0 

H 8 0 

10 

0 

II 

11 

a 

1806 

11 0 II 

15 0 

19 

0 

If 

24 0 

7 

0 

II 8 0 

10 

0 

II 

11 

6 

1897 

11 0 1, 

14 0 

18 

0 

u 

28 0 

7 

0 

II 8 0 

10 

6 

It 

12 

0 

1898 

10 0 N 

18 0 

16 

0 

•1 

20 0 

7 

0 

•1 8 0 

10 

0 

n 

11 

a 

1899 

10 0 It 

18 0 

18 

0 

II 

18 6 

7 

0 

II 8 0 

8 

6 

It 

9 

a 

1900 

9 9 I. 

12 0 

18 

0 

II 

18 6 

6 

9 

II 7 9 

8 

0 

n 

9 

a 

1901 

9 0 II 

10 0 

11 

0 

II 

16 6 

6 

9 

II 6 6 

8 

0 

If 

9 

0 

1902 

9 0 II 

10 0 

11 

6 

II 

17 0 

6 

0 

If 6 6 

8 

6 

II 

9 

a 

1908 

10 0 H 

12 0 

15 

0 

n 

18 0 

7 

0 

II 8 0 

11 

6 

H 

12 

6 

1904 

15 0 II 

17 0 

20 

0 

If 

21 0 

9 

0 

II 10 0 

14 

0 

11 

16 

0 

1906 

17 0 II 

20 0 

24 

0 

II 

26 0 

10 

0 

•I 11 0 

15 

0 

It 

16 

0 

1906 

18 0 11 

21 0 

27 

6 

II 

28 6 

11 

6 

II 18 0 

16 

6 

N 

17 

6 

1907 

« 


22 

0 

It 

24 0 

11 

0 

•1 12 6 

16 

0 

II 

17 

0 

1908 

* 


16 

0 

N 

18 0 



t 

8 

0 

II 

8 

a 

1909 

« 


24 

0 

II 

26 0 



t 

12 

6 

II 

14 

0 

1910 

* 


26 

0 

II 

80 0 



t 

18 

0 

II 

14 

a 

1011 

« 


26 

0 

II 

80 0 



t 

18 

0 

II 

14 

a 

1912 

* 


24 

0 

•1 

29 0 



t 

14 

0 

If 

16 

0 

1918 

* 


25 

0 

It 

80 0 



t 

17 

0 

If 

18 

0 

1914 

« 


24 

0 

It 

29 0 



t 

16 

0 

II 

16 

a 

19151 

« 


42 

0 

II 

46 0 




21 

0 

If 

22 

0 


* No Ohoriota ■moftrod now. t No Hlghianda ameMod now. t Theae are July pdoea. 
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PBICE OF WOOL FBR STOKX OF S4 m.—OoKtinmd. 



1 The pnces given were prices fixed by Government, and not free market prices. 























PEEMIUMS AWAEDED BY THE SOCIETY IN 1916. 


L— VETERINAEY DEPARTMENT. 


Class Examinations, 1916. 

Silver Medals were awarded to the following 
ROYAL (DICK) VETERINARY COLLEGE. 


Chemistry 

Biology 

Junior Anatomy ..... 
Pathology and Bacteriology . 

Materia Medica and Therapeutics . 
Hygiene and Dietetics .... 
Veterinary Medicine and Surgery (Horae) 
Veterinary Medicine and Surgery (Ox, &o.) 


G. B. Purvis, South Africa. 
A. E. Ferguson, Edinburgh. 
G. B. Purvis, South Africa. 
J. P. Rice, Aberdeen. 

W. S. Petrie, Carestou. 

W. S. Petrie, Careston. 

J. D. Coutts, Eemnay. 

J. D. Coutts, Kemnay. 


GLASGOW VETERINARY COLLEGE. 


Chemistry . 

Biology 

Junior Anatomy . 
Senior Anatomy . 
Physiology . 

Stable Management 
Materia Medica . 
Pathology . , 

Hygiene 

Veterinary Surgery 
Veterinary Medicine 


Joseph A. Turner, Glasgow. 
William J. Rice, Glasgow, 
William J. Rice, Glasgow. 
Brinley Sayer, Newport, Mon. 
Brinley Sayer, Newport, Mon. 
Carl T. Murphy, Glasgow. 
George L. Bradley, Glasgow. 
Forbes Mackenzie, Glasgow. 
George L. Bradley, Glasgow. 
John S. Keane, Glasgow. 

John S. Keane, Glasgow. 


19 Large Silver Medals, £18, Is. dd. 


II.— DISTRICT COMPETITIONS, 1916. 


5 Districts— Grants of £12 each (Section I.) £60 0 0 

11 n Grants of £15 each (Section II.) . . . . . . 165 0 0 

1 „ Special Grants 800 

6 ti Medals for Shows (15 Large) 10 6 8 

1 It Medals for Cott^e^ Gardens, Ac. (2 Minor) . . . 0 10 2 

8 It Medals for Hoeing Competition 0 15 8 

15 I, Medals for Ploughing, 1915-16 8 16 8 

64 Long Service Certificates, £20, 2s. lid., and Medals, £17, Is. 6d. 

(1915-16) 87 4 5 


£260 12 4 

ABSTRACT OF PREMIUMS. 

District Competitions £248 7 11 

Long Service Awards 37 4 5 

Veterinary Colleges 18 1 8 


£298 18a7 
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STATE OF THE FUNDS 

ot 

THE HIGHLAND AND AGRICULTURAL SOCIETY 
OF SCOTLAND 

As at 80th KOVBMBKR 1816 


1. iHvssTBD IN War Stock, Hbritabus Bonds, Debrntcre and 

Preference Railway Stocks, Bank Stocks, &c. . £91,862 19 2 

II. Estimated Value of Building, No. 8 George 

IV. Bridge £8,100 0 0 

III. Estimated Value of Furniture, Psintinge, 

Books, 4c 1,000 0 0 

: 4,100 0 0 

IV. Aerxabs of SuBSOBiFTiONS considered recoverable . . 254 12 6 

V. Balanoss as at 80th November 1916 on Account Current with 

Botal Bank of Sootijand . . . . . 608 12 8 


Ahount of Qbnbral Funds . £96,816 4 4 


VI. Special Funds— 

Twkkddale Medal Fund— 

Heritable Bond, at 4^ per cent .... 

Fife and Kinross Perpetual Gold Challenge Cup 
Fund— 

£460 Great Central Railway Co. 8} per cent Second De- 
benture Stock ...... 

Paisley Gold Cup Fund— 

£802, 8s. 8d. North British Railway Co. 8 per cent De- 
benture Stock ...... 

Renfrewshire Gold Cup Fund— 

£668, 148. 4d. North British Railway Co. 8 per cent De- 
benture Stock ...... 

William Taylor Memorial Prize Fu»d — 

£401, 28. 7d. North British Railway Co. 

8 per cent Debenture Stock . . £800 0 0 

Sum on Deposit Receipt with British Linen 
Bank, being Income for 1916 and 1916 not 
expended . . . . . 25 15 0 


£500 0 0 

400 0 0 
600 0 0 

500 0 0 

325 15 0 


Amount of Bfboial Fttnds . . £2825 15 0 


ALEXAND R CROSS, Ben. Secretary. 
CHARLES M. DOUGLAS, Chairman qf Direetcre. 
« WM. HOME COOK, C.A., Auditor. 

Edinburgh, lOth January 1917. 
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ABSTRACT of the ACCOUNTS of the HIGHLAND And 
CHARQB. 

1 BiJiAKCSB due by Royal Bank of Sootland on Account Current 

at 30th November 1915 iSSlT 19 5 

2. Aebiabs of Subscriptiona outstanding at 80th Noy- 

•mber 1915 £210 14 6 

Whereof due by Members who 
have compounded for life, and 
whose arrears are thereby ex- 
tinguished . . . £5 10 0 

Sums ordered to be written off . 76 18 0 

82 8 0 

128 6 6 

3. IKTBRKSTS AND DiYIDENDS— 

(1) Interests— 

On Heritable Bonds, less Income-tax . £648 0 0 

On Railway Debenture and Preference 
Stocks, do. «... 1,403 15 4 

On Colonial Government Stocks, do. . 328 3 2 

On Annuity Stocks, do. . . . 56 14 10 

On Edinburgh Corporation Loans, do. . 84 15 9 

£2,471 9 1 

(2) Dividends— 

On War Stock, less Income-tax £237 2 5 
On Bank Stoc^, do. . 980 19 8 

1,168 2 1 

3,689 11 2 

4. SUBSORIFTIONB— 

Annual Subscriptions • • . • £1,446 18 6 

life Subscriptions ..... 228 18 0 

1,675 16 6 


5. TRAiniAonoNa . • . . . . * • 16 10 6 

6. Inoomb-tax Repaid for year to 5th April 1916 . . 568 12 10 

7. Donation towards Motor Trial Expenses . . . 20 0 0 

8. Inyxitmxnts Rbalibbd ...... 1,700 0 0 

9. Rbobipts in connection with Edinburgh Show, 1916 (postponed) . 82 19 0 

Sum of Cbarox • . £8,649 1 5 11 


Bdinbuboh, 10^ Jwmwy 1917. 
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ACFUCOLTORAL SOCIETY of SCOTLAND for the Year 1915-1916. 

DISCHARGE. 


1. S8TABL18HMKNT BxPIKSBA— 

SxlArieB and Wages^Secretary, £600 ; Chief Clerk, £850 ; Second Clerk, 

£100 ; Extra Clerk, £78 ; Typist, £65 ; Uensenger, £60 ; Ketiring 
Allowance to Messenger, £52 ...... £1,314 0 0 

Fen^duty, £38 ; Taxes, £68, Ss. 6d. . . . 06 8 6 

Coals, Oas, Elactnc Light, Ac. . . . . . 88 8 4 

Repairs and Furnishings, £41, 68. 5d. ; Telephone and Tolegianis, £17, 

Is. lid. ; Insurance, £84, 168. ; Pension Annuity Premiums, £S5, iGs. ; 

Turnstiles, Ac., purchased, £26, lOs. .... 204 10 4 


3. Fax to Auditor of Accounts for 1014-1015 ..... 

I. Bduoation— 

National Diploma in Agricnltnie .... £11214 0 

National Diploma in Dairying (1016 . . £90 0 11 

(1916) . . 20 2 8 

110 12 7 


4. Oexmioal DsFAiinimiT~ 

Fee to Chemist ..... 
Analyses to Members and Expenses 
Printing ...... 

6. VSTXRIKABT DSPARTMIMr— 

Silver Medals awarded to Students 

6. Botakioal ako Entomolooioal Dkpartmxmt— 
Fee to Botanist for year .... 
Testing Seeds for Members . . 


£50 0 6 
60 14 11 
8 5 6 


£25 0 0 
4 16 0 


7. BoCIBTY’S TRASniAOTIOKS ....... 

8. Ordikaby Printing, £60, 88, 4d.; Advertising, £45, 2s. 7d. ; Stationery, 

Books, Ac., £47, 7 b. 3d. ; Postages, £60 ; Bank Charges, Ac., £5, 68. lOd. 
0. Salary to Consulting Engineer ....... 


10. Grahts to Fublie Societies ....... 

11. Muoxllakxoub . . ... 

13. Drvxsnunrrs made ..... 

18. SrxoiAL Grant— 

Royal (Dick) Veterinary College . . . . 

14. Paym«ht In connection with Hawick Show .... 

15. Paymihts in connection with Bdinbui'gh Show, 1016 (postponed) 

16. PRXiiiniis and Medals for Local Shows and District Oompetitious 

17. ORRTiFiCATas aud Medals for long service .... 

18. Arbjbabs of Subscriptions struck off as ^recoverable 

19. outstanding at 30th November 1916 .... 

30. Balavor at SOth November 1016 with Royal Bank of Scotland, Edinburgh 
on Ounent Account ....... 


£1,658 2 2 
75 0 0 


223 7 4 


153 0 5 
18 1 3 


20 16 0 
807 10 10 

327 5 0 
75 0 0 
35 0 0 
135 15 0 
8,200 0 0 

600 0 0 
7 0 0 
80 1 6 
255 0 1 
48 7 11 
70 2 6 
264 12 a 

608 12 8 


Bum of Dibohabqb 


£8,649 15 11 


ALEXANDER CROSS, Bon. Secretary. 
CHARLES M. DOUGLAS, ChMrfnm of Dvrecton. 
WM. HOME COOK, O.A., AudUor. 


VOL. XXXX, 


X 
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ABSTRACT of the ADOOBMTS Of the 


OHAkeE. 


1. Funds as at SOth November 1916— 

Amount on Heritable Bond at 4 per cent . » 

£3,193, 6s. 8d. North British Kailway Company 8 per cent 
Debenture Stock, purchased at ... * 

£660 Lancashire and Yorkshire Railway Company 8 per cent 
Debenture Stock, purchased at .... 

£500 Queensland 3^ per cent Inscribed Stock, 1950-70, pur- 
chased at *...... 

£190 London and North-Western Railway Company 4 per cent 
Quaranteed Stock, purchased at ... * 

Temporary Loan with Corporation of Edinburgh . * 


BaLANOB on Account Current with Royal Bank of Scotland 


£8,500 0 
2,650 0 
611 10 
450 1 


259 

180 


1 11 
0 0 


£7.660 18 5 
174 9 2 


£7,825 2 7 

II. Interest on Investments— 

On £3,600 on Heritable Bond at 4^ per cent, for 
year to Martinmas 1916 . . . £157 10 0 

Loss tax . . 31 10 0 


On £3,193, 6s. 8d. North British 
Railway Comjiany 3 per cent 
Debenture Stock, for year 
Less tax . 

On £650 Lancashire andYorkshiie 
Railway Company 8 per cent 
Debenture Stock, for year 
Less tax . 

On £500 Queensland per cent 
Inscribed Stock, 1950-70, for yeai 
Less tax . 

On £190 liOndon and North- 
Western Railway Company 4 
per cent Guaranteed Stock, for 

year .... 
Less tax . 

On £180 lent to Edinburgh Cor- 
poration, for year to 11th 
November 1916 . 

Less tax . 


HI. Income Tax repaid for year to 


£126 0 0 


£95 16 0 
20 3 10 

75 12 2 


£16 10 0 

2 19 10 

p 13 10 2 

£17 10 0 

3 14 4 

18 15 8 


£7 12 0 
17 8 

6 4 4 


£6 18 3 
1 14 6 

5 3 9 

240 6 1 

86 11 8 


6th April 1916 


Sum of CBAROh 


. £8,104 0 4 


Rdinbueoh, Janvmry 1917. 



315 


AR0TLL HAVAL FUND for Year 1916-1U16. 

DISCHARGE. 

I , Allowanois to the seven following Recipients— 

M, H. Hopkins (fifth year) 

B, M. 0. Parker (third year) 

J« K. D. Hutchison (second year) 

T. J. S. Bell (first year) .... 

R. E. S. Hugonin (first year) 

E. C. C. Greenlees (first year) 

J. G. Maclean (first half-year) 


II. Fund* as at 80th November 1916 — 

Amount on Heritable Bond at 4i per cent . £3,500 0 0 

£3,198, 6s. 8d. North British Railway Company 

8 per cent Debenture Stock, purchased at . 2,650 0 0 

£550 Lancashire and Yorkshire Railway Com* 
pany 8 per cent Debenture Stock, purchased 
at 611 10 6 

£600 Queensland SJ per cent Inscribed Stock, 

1960-70, purchased at , , . 460 1 0 

£190 London and North-Western Railway Com- 
pany 4 per cent Guaranteed Stock, purchased 
at 269 1 11 

Temporary loan with the Corporation of Edin- 
burgh ...... 180 0 0 

£7,660 13 6 

Balance on Account Current with Royal Bank 

of Scotland . • . . . 193 6 11 


Sum of Disohabox 


£40 0 0 
40 0 0 
40 0 0 
40 0 0 
40 0 0 
40 0 0 
20 0 0 

£260 0 0 


7,844 0 4 


£8,104 0 4 


ALEXANDER CROSS, Son, Secretary. 

CHARLES M. DOUGLAS, Chairman of Directors. 
WM. HOME COOK, C.A., Auditor. 
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STATE OF RECEIPTS AND PAYMENTS in eonneetton Witb 
the Edinburgh Show, 1916 (postponed). 


RECEIPTS. 

1. Intkrmst from Special Cup, &c., Funds— 

Fife and Kinross Gold Cup ..... 

Beufrewshire Gold Cup . . ... 

Paisley Gold Cup ....... 

I'weeddale Gold Medal ...... 

** William Taylor Memorial ” . . 

2. Balancb of Income of “William Taylor Memorial Fund,” per 

Arch. M*Neilago ....... 

3. North British and Mkrcantilib Insxjbanob Co., Refund of Staff 

Premiums ........ 

Sum of Reobipts 


PAYMENTS. 

1. Rbplioa Cups— , 

Fife and Kinross Cup .... 
Renfrewshire Cup ..... 
Paisley Cup . . . . 

2. Insurance and Storage — 

1. M ^Andrew k Co., Insurance of show plant to 

1917 

M* Andrew & Co., storage ot plant to May 

1916 

M ‘Andrew k Co., aircraft insurance of plant . 


2. North British and Mercantile Insurance Co. , 
insurance of — 

Gold Cups —Burglary . £4 5 0 

Do. — Fire . . 2 2 6 

Show staff policy . . 1116 


£18 8 8 
15 16 7 
19 0 1 


£4 10 0 

10 15 0 
2 5 0 

£17 10 0 


7 19 0 


3. Income from “ W. Taylor Memorial,” transferred to Fund Account 


£18 8 8 
16 16 7 
19 0 1- 
18 0 0 
9 9 11 

6 17 8 

1 11 6 


£82 19 0 


£48 0 4 


25 9 0 
15 7 2 


4. Cheque Book . . . . . . . . 0 5 0 

Sum of PAYMENTb . . £89 1 6 


ABSTRACT. 

Amount of Receipts transferred to Ordinary Account . . . £82 19 0 

Amount of Payments do. do. . . 89 1 6 

Balance of pAYMEKid . £6 2 6 


ALEXANDER CROSS, Hon, Secretary. 

CHARLES M. DOUGLAS, Chairman of Directori, 
WM. HOME COOK, O.A., AwUtor. 


Edinburqu, lO^A January 1917. 



817 


VIEW OF BBCEIPTS AND PAYMENTS 
For the Year 1915-1916. 


RECEIPTS, 

1. AmrUiX SuBSOBiFTTONS and Arrhars received . . £1,241 10 0 

2. Lm SuBSOBiFHONB • • . . . . . 228 18 0 

£1,470 8 0 

8* iNmunTB AND Bividbnds— 

Interesta. ..... £2,471 9 1 
Dividend*? ... . 1,168 2 1 

3,689 11 2 

4. TRANBAcnoNa . « . . . • . 16 10 6 

6. Income-Tax repaid lor year to 5th April 1916 . . . 668 12 10 

6. Donation towards Motor Trial Expenses from Mills & Sons . 20 0 0 

7. Receipts in connection with Edinburgh Show, 1916 (postponed) . 82 19 0 


Sdm of Rioiipts . . £6,798 1 6 


PAYMENTS. 


1. Estabushmbnt Expbnbbs^ 


Salaries and Wages .... 

Feu-duty, Taxes, Coals, Gas, Repairs, and Fur- 

£1,814 

0 

0 

nishings, &c. . . . . 

339 

2 

2 


£1,653 

2 

2 

2. Feb to Auditor of Accounts for 1914-191 5 

76 

0 

0 

8. Education ...... 

223 

7 

4 

4. Chemical Department .... 

158 

0 

6 

5. VlTBRINART DEPARTMENT 

13 

1 

8 

6. Botanical and Entomological Department 

29 

16 

0 

7. SOOIETY’B TRAN8ACTIONB 

8. Ordinary Printing, Advertising, Statione^^, 

897 

10 10 

Books, Ac,, Postages, Bank Charges, &c. 

227 

6 

0 

9. Salary to Consulting Engineer 

75 

0 

0 

10. Grants to Public Societies .... 

26 

0 

0 

11. Misoeixanbous . . . . . 

136 

16 

9 

12. Special Grants .... 

eoo 

0 

0 

18. Payment in connection with Hawick Show 

14. Payments in connection with Edinburgh Shou, 

7 

0 

0 

1916 (postponed) .... 

16. Premiums and Medals for Local Shows and Dit>- 

89 

1 

6 

trict Competitions ..... 

256 

0 

1 

16. Certificates and Medals for Long Service 

Sum of Payments 

48 

7 11 


4,607 8 S 


BAliANCE OF Rbobifts . £1,290 18 8 


ALEXANDER CROSS, Bon. Secretary. 
CHARLES M. DOUGLAS, Chainnan of Direetort. 
WM. HOME COOK, C.A., Auditor. 


Edtnbttroh, 10/a January 1917. 
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PROCEEDINGS AT BOARD MEETINGS. 


MEETING OP DIRBC5TOES, Ibt MARCH 1916. 

Mr Chablbs Douglas, D.Sc., of Auchlochan, in the Chair. 

^Present, — Ordinary Directora — Mr Walter Biggar; Mr William Carrick; Mr 
George W. Constable ; Mr John M^Hutchen Bobbie ; Mr William Elliot ; Mr Murray 
Little; Mr Robert Macmillan; Mr James M'Quoen; Mr William Mungall ; Mr D. 
A. Stewart ; Mr R. C. Young. Extraordinary Directors — Mr James I. Davidson ; 
Mr Charles Douglas, D.Sc. ; Mr Thomas Elder ; Sir Archd. Buchan Hepburn, Bart. ; 
Mr J. T. McLaren ; Mr William Poole. Hon, Secretary — Mr Alexander Cross. 
Treaawer — Mr David Wilson, D.Sc. Auditor-— ’Hit Wm. Home Cook, C. A. 

Sulphate of Ammonia, 

The Secretary reported that a letter had that day been received from Mr William 
Henderson of Lawton, with copy of a long correspondence regarding the conditions 
attaching to the supply of Sulphate of Ammonia. It would be impossible to read 
the whole correspondence at that Meeting. 

On the suggestion of the Chairman, it was agreed to remit the letter and cor- 
respondence to the Science Committee for consideration, and report to the next 
Meeting of Directors. 


Milking Machines and Motor Implements, 

A Minute of Meeting of the Implement Trials Committee of 1st March was read 
and approved. 

The Minute reported-~(l) that a Schedule of Inquiries regarding Milking Machines 
had been drawn up and adjusted, and was ready to be issued to ijast and present 
users of these machines ; (2) that it had been remitted to the following Sub-Com- 
mittee to prepare a statement of the more important conditions to be fulfilled by 
motor implements suitable for use in Scotlaiiff: Mr J. T. M'Laren, Gvnmier ; Mr 
J. M'Hutchen Dobbie, Mr W. T. Malcolm, Mr William Poole, Mr R. C. Young, and 
Professor Stanfield. 


Hoyat {Dick) Veterinary College, 

A Minute of Meeting of Finance Committee of Ist March, with regard to the 
further application by the Royal (Dick) Veterinary College for a grant towards the 
Building Fund of the College, was submitted. 

The Minute recommended that the Society offer an additional grant of £600 
(making a grant of £1000 in all) towards the capital expenditure, on condition that 
the Society is assured that the College will be continuously maintained as a teaching 
institution in Veterinaiy Medicine and Surgery, 

Dr David Wilson, Cfonvener, in moving approval, stated that the Directors would 
see from the copy of the correspondence in their hands that the iufoimation the 
CommiUee had had before them at their last Meeting was not quite complete. The 
last letter from Professor Rankine had put the matter in a somewhat diftei ent light, 
and at their Meeting to-day they had had the advantage of the presence of I^oiessor 



320 


PBocxromos at boabo memxm. 


Rankine and Principal Bradleyi who had placed before them what theT considered 
the more urgent part of their position, and bad answered questions put oy members 
of the Committee. The Committee had then very carefully considered the whole 
matter, and their decision was embodied in the recommendation contained in the 
Minute. 

Mr William Pools seconded, and the recommendation was approved. 


MEETING OF DlRECrrORS, 5th APRIL 1916. 

Mr Ohablbs Douglas, D.Sc., of Auchlochan, in the Chair. 

Present,--Ordinary Dtreetors^Ur George Bean ; Mr William Carriok ; Mr George 
W. Constable ; Mr John M^Hutohen Bobbie ; Mr James Elder ; Mr William Elliot ; 
Colonel G. J. Fei^usson-Buchanan ; Mr Hugh M. Leadbetter ; Mr Peter Maointyre ; 
Mr Robert Macmillan ; Mr James McQueen ; Mr Hugh Martin ; Mr William Mungall ; 
Mr G. Bertram Shields; Mr R. D. Thom. Extraordinary Directors — Mr James 
Allison; Mr James 1. Davidson; Mr Charles Douglas, D.So. ; Mr Thomas Elder; 
Mr David Ferrie ; Sir Archibald Buchan Hepburn, Bart. ; Mr J. Ernest Kerr ; Mr 
J. T. McLaren. Ilomrary Secreta/ry—lAx Alexander Cross. Treamrer—JAx David 
Wilson, D.Sc. Chemist — Mr J. F. Tocher, D.Sc. 

Rayed {Dick) Veterina/ry CoUege, 

A letter was read from Professor John Rankine, K.C., Chairman of the Board of 
Management of the Royal (Dick) Veterinary College, dated Ist inst., expressing the 
thanks of the Board for the proposed grant towai^s the capital expenditure on the 
new College buildings, and stating that the conditions attached to the grant would 
be scrupulously fulfilled. 

Edinburgh Agricultural Association^ 

A letter from the Secretary of the Edinburgh Agricultural Association, dated 81st 
ult. , applying for a grant in aid of the funds of the Association’s Show, to be held on 
12th J uiy, was remitted to the Finance Committee for considoration and report. 

Resignation of Mr John M, Martin, 

A letter, dated Ut inst., from Mr John M. Martin, was read, expressing his desire 
to be relieved of the duties of an Extraordinary Director. 

The Chairman said that the Board would feel that at the termination of a connec- 
tion with the Society of such long standing, and one so advantageous to the Board 
for so many years, they would wish in some way to mark their appreciation of Mr 
Martin’s services, by Minute or otherwise. He moved that the letter be remitted to 
the Office-bearers’ Committee to report on the subject to next Meeting of the Board. 

This was agreed to. 

Nomination of Dweetors, 

The Seorbtary submitted the usual Report of Meetings of Members held in the 
various Show Divisions for the nomination of Ordinary Directors. 

In the case of the Inverness Division, where the gentleman nominated did not see 
his way to accept office, it was agreed, on the suggestion of the Chairman, to follow 
the usual practice of the Board and remit to the other three Ordinary Directors for 
the Division to submit a recommendation to next Meeting. 

Sulphate of Ammonia, 

A Minute of Meeting of Science Committee, dated 5th April, dealing with the 
letter and relative correspondence forwarded by Mr William Henderson of lAwton, 
was submitted and approved. 

The Minute recommended the adoption of the following r6»6lution: “The atten- 
tion of the Board of Directors of the Highland and Agricultural Society of Scotland 
having been called to the conditions under which Smphate of Ammonia was dis- 
tribute during last winter, the Board expresses its regret that the circumstances pf 
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Sootti»li Agricultare do not appear to have been adequately considered in the 
arrangements made, and its very earnest hope that these oircumstances may be ke]^t 
in view in any futore arrangements that may be made. It further urges that this 
oan only be secured by direct representation of Scottish farming interests on the 
Fertilisers Oommittee. 


Export qf Puro-hred Stock, 

A letter from the Secretary of the United BanjGfshire Agricultural Society, dated 
nth Afarch, and resolution passed by that Society regarding the increase in outward 
fireights for pedigree stock, were submitted. 

Mr Alisxandsb Oboss of Rnockdon said this was a matter more for the various 
Breed Societies to consider than for this Society to take up. He moved that the 
Directors take no action in the meantime. 

This was agreed to. 


Fiar$ Prices, 

Mr Gbobob W. Constable, Traquair Estates Office, moved the adoption of the 
followingresolution : — 

*‘That the Directors of the Highland and Agricultural Society urge upon 
the Government the necessity of passing into law, as soon as possible, the recom- 
mendations of the Departmental Committee (1910) on the striking of hars 
prices.” 

Mr Constable dealt at le^h with the recommendations of the Committees which 
rejmrted in 1900 and 1910. The latter Committee reported that the present system of 
striking fiars prices was eminently unsatisfactory, and that legislation was necessary 
to effect improvements. He pointed out that not only heritors and parish ministers 
were affected by this question. A large number of feuars in Scotland and vassals of 
the Crown paid feu-duties in accordance with the fiars prices, and there were many 
farmers who paid a portion of their rent according to the same scale. In seven 
counties in Scotland the practice prevailed of fixing the valuation of crops at Whit- 
sunday entries on the basis of fiars prices. 

Mr Jamfs Inglis Davidson, who had been a member of the 1910 Committee, 
seconded. He referred especially to the recommendation of the Committee that all 
sales from the end of harvest until the end of March should be taken into account. 
At present only sales from let November to 1st March were taken account of, and 
the experience of the past season showed that this did not yield an equitable result. 

The resolution was adopted, and the Secretary was instructed to forward a copy to 
the Secretary for Scotland. 


Long Service Medals and Certificates, 

A Minute of Meeting of the Sub-Committee appointed to consider the design of the 
Long Service Medal and Certificate, dated 5th April, was submitted and approved. 

The Minute recommended the adoption of a medal of a new design, of which a 
sketch was submitted, and also a sample showing the class of work. 


Office-Bearers for 1916-17. 

A Minute of Meeting of Committee, dated 5th April, was submitted. 

The Chairman said that the Committee had been placed in this difficulty, that the 
Show Directors, being Extraordinary Directors, had now already been nominated by 
the Board twice, and it was therefore not competent for the Board to nominate them 
again. It was to be regretted that the alteration of the Bye-Laws should have 
affected them in this particular instance, but the Committee had no alternative. 
This would explain to the Meeting the recommendations of the Committee. 

The Seobetarv said that of the ten Show Directors, one, Mr Harry Hope, M.P., 
did not come under the Bye-Law, he having been elected only in January of this 
year. 

The Minute was approved. 

Science. 

A further Minute of Meeting of Science Oommittee of 5th April was read and 
ap^oved. 

The Minute stated that the Committee had considered an application by Professor 
Cossar Ewart for a grant towards the expenses of an inquiry into the development of 
the horse, but did not see their way to recommend that a grant be given. 
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MBBTINQ OF DIRECTORS, 8bd MAY 1916. 

Mr Ohablbs Douglas, D.Sc., of Aaohloohan, in the Chair. 

Preaent,~^Ordvnary Zfirectora — Mr William Garrick ; Mr George W. Constable ; 
Mr John M‘Hutohen Dobbie; Mr James Elder; Mr Hugh M. Leadbetter; Mr 
Murray Little ; Mr William Macdonald ; Mr Peter Macint 3 rre ; Mr James 
M^Qaeen ; Mr William Mungall ; Mr G. Bertram Shields ; Mr D. A. Stewart ; Mr 
Robert C. Young. Extraordinary Directors — Mr Charles Douglas, D.Sc. ; Mr 
Thomas Elder; Mr David Ferrie; Mr Robert Macdiarmid ; Mr William Poole; 
Mr John C. Robertson. Hon. Secretary — Mr Alexander Cross. Chemist — Mr J. P, 
Tocher, D.Sc. IVeoswer— Mr David Wilson, D.Sc. jffn^ineer^Professor Stanfield. 

Edinburgh Agricultural Association^ 

A Minute of Meeting of the Finance Committee, dated Srd May, with remd to 
the application by the Edinburgh Agricultural Association for a special grant 
towards the expenses of their forthcoming Show was submitted and approve. 

The Minute, after referring to the special circumstances under wliich a grant was 
given last year, stated that no such special circumstances existed in the present year, 
and the case of the Edinburgh Agricultural Association was not sufficiently differen- 
tiated from that of other local Societies to warrant a special grant from.the Society. 

Sulphate oj Ammonia, 

The Skorbtary read letters from (1) the Secretary for Scotland, dated 12th April ; 
and (2) the Board of Agriculture and Fisheries, dated 15th April, in re]>ly to the 
resolution passed at last Meeting of the Board with regard to the supply of Sulphate 
of Ammonia. In the former it was stated that the Secretary for Scotland was 
satisfied that Scotland was very competently represented at the present time on the 
Fertilisers Committee. 

Mr James Elder, Athelstaneford Mains, expressed dissatisfaction with the re^ly 
received from the Secretary for Scotland. He was strongly of opinion that Scottish 
Agriculture was not adequately represented at the present time on the Fertilisers 
Committee, and he thought the Directors would be remiss in their duty if they 
allowed the matter to pass without taking some further action. 

The Chairman suggested that Mr Elder should bring the question up again at 
next Meeting, The season was now too far advanced for any effective action at 
present. 

Mr Elder accordingly gave notice that at next Meeting he would submit a resolu- 
tion to the effect that the Directors insist on the proper representation of practical 
Agriculture in Scotland on the Fertilisers Committee. 

Science. 

A Minute of Meeting of Committee, dated Srd May, was submitted and approved. 

The Minute stated that the Committee had considered the suggestion made at the 
General Meeting in January that the work of the Chemical and Botanical Departments 
should be handed over to the Agricultural Colleges, and gave the grounds on which 
they had decided to recommend that no change be made, 

MiVcing Machines Inquiry. 

A Minute of Meeting of Sub-Committee, dated 3r4 May, was read and approved. 

The Minute stated that 102 replies had been received to the Schedule of Inquiries 
from users of milking machines in Scotland^ and gave a talde showing the distribu- 
tion of these machines throughout the various counties. It further recommended 
that it be remitte I to Mr Alexander Cross, Mr J. T. McLaren, and the Secretary to 
suggest the name of au expert to consider the replies received, to visit certain of the 
farms, and to draw up a report dealing with the whole matter. 

Vacancy on Board. 

Mr D. A. Stewart, Lochdhu, on behalf of the three Ordinary Directors for the 
Inverness Show Division, moved that the Bight Hon. Lord Ix)vat, Beanfori Castle, 
Beauly, be nominated for election at the Half-yearly General Meeting in June, as an 
Ordinary Director representing the Inverness Meeting. 
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RaigwLtUm (*/ Mr John Jf. Martin* 

The following resolntlon, drawn up by the Office-bearers* Committee in accordance 
with a remit from last Meeting of the Board, was submitted 

** That on receiving the resignation of Mr John M. Martin from the Board of the 
Highland and Agrioultural Society, the Directors desire to convey to him an expres- 
sion of their sense of his long and highly valued services as a member of the Board.” 

The resolution was unanimously approved for insertion in the Minutes, and the 
Secretary was instructed to transmit a copy thereof to Mr Martin, and to communi- 
cate it to the press for publication. 


Finance, 


A further portion of the Minute of Committee of 3rd May was submitted and 
approved. 

The Minute recommended a grant of £100 from the St Kilda Fund for the 
purchase of supplies for the inhabitants of the Island, on similar conditions to 
the grant given last year. 


MEETING OP DIRECTORS, 7th JUNE 1916, 

Mr Chablbs DonoLAS, D.Sc., of Auchlochan, in the Chair. 

Present.-^Ordina/ry Direciors~-Mr William Carrick ; Mr George W. Constable ; 
Mr John M*Hutchen Dobbie; Mr James Elder; Mr Murray Little; Mr William 
Macdonald ; Mr Peter Macintyre ; Mr Robert Macmillan ; Mr Hugh Martin ; Mr 
William Mungall; Mr G. Bertram Shields; Mi John P. Sleigh ; Mr R. D. Thom; 
Mr Robert C. Young. Extraordinary Director e — Mr Janies Allison; Mr Charles 
Douglas, D.Sc. ; Mr David Perrie ; Sir Archibald Buchan Hopbum, Bart. ; Mr 
Robert Macdiarmid ; Mr J. T, McLaren ; Mr William Poole ; Mr John C Rol>ertson. 
Chemist — Mr J, F. Tocher, D.Sc. Engineer — Professor Stanfield. Auditor — Mr 
Wm. Home Cook, C.A. 


The late Lord Kitchener, 

The Chairman referred to the great loss which the Empire had sustained through 
the tragic death of Lord Kitchener of Khartoum. That was not an occasion, he said, for 
appraising the place which Lord Kitchener^a name would take in history, and his work 
to his generation. They could not even appreciate yet the immense services he had 
rendered in these difficult times during the past two years. But it was perhaps the 
highest testimony to his great services that, while no other roan could have rendered 
them, they had been so rendered that other men could enter into their fuller fruition. 
Their confidence remained unshaken in the great cause to which they were devoted. 
He knew that the members of the Board shared to the fullest the pang of sorrow that 
was felt throughout the whole Empire. 


Fertilisers Committee, 

Mr Jambs Elder, Athelstaneford Mains, Drem, again directed attention to the 
inadequate representation of Scottish Agriculture on the Fertilisers Committee, and 
moved that a letter in the following terms be sent to the Secretary for Scotland in 
reply to his letter of 12th April 

“lam Instructed by the Directors of this Society to say that they regret to learn 
from your letter of 12th April that you disagree with their view that Scottish Agri- 
cultural interests should be more adequately represented on the Fertillsei^s Com- 
mittee. 

“They desire to point out that Mr Dundas White, M.P., who is understood to 
represent Scotland on the Committee, is not ordinarily resident in Scotland, and has 
never had any direot connection with Scottish Agriculture. Tn these circumstances 
they desire to point out that, whatever other qualifications Mr Dundas White may 
hav^to act as a member of the Committee, bis presence on it does not afford Scottisn 
Agriculture that direct representation which is enjoyed by Englibh and Irish farmers. 
In the opinion of the Directors, Scottish Agricultural interests have already suffered 
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from tliis fact, and so long as these interests are unrepresented the Fertilisers Com- 
mittee cannot be expected to secure that confidence on the part of the Scottish 
farmers which, as they believe you will agree, it is desirable that any such body 
should possess/' 

The terms of the letter were approved, an the motion was unanimously agreed to. 


Prohibition of Distilling, 

Letters were submitted from Sir Robert Usher of Norton, dated 19th May and 6th 
June, In which he drew the attention of the Directors to a recent regulation under the 
Defence of the Realm Act which had as its object the prohibition or restriction of dis- 
tilling by malt or pot still distilleries, and pointing out the serious effect this would 
have on the price of barley. 

On the motion of Mr Jambs Eldbr, it was agreed that the letters be allowed to lie 
on the table. 


Milking Machines, 

A Minute of Meeting of Sub-Committee, dated 7th June, was submitted and 

approved. 

The Minute recommonde<i that Mr William Burkitt, B.Sc., be appointed as expert 
to consider the repiies received to the Schedule of Inquiries, to visit certain of the 
farms, and to draw up a report on the whole subject. 

Publications, 

On the recommendation of the Publications Committee, payments to writers of 
articles in the ^Transactions,’ amounting to £160, 5s., were authorised. 

Long Service Medal, 

A Minute of Meeting of Long Service Committee, dated 7th June, was read and 
approved. 

The Minute recommended approval of the new design of medal, a sample of which 
was laid on the table for inspection. 

{At this stage the Board sat in Committee,) 


Argyll Naval Fund. 

A Minute of Meeting of Committee, dated 7th J une, was road and approved. 

'I'he Minute recommended the appointment of Jain Gilloasbuig Maclean to the 
vacancy in the list of bencliciaries. 

Finance, 

A Minute of Meeting of Committee, dated 7th June, was submitted and approved. 

The Minute stated that the Committee was satisfied that the conditions attached to 
the proposed further grant of £600 to the building fund of the Royal (Dick) Veterin- 
ary College had now been sufficiently met by the assurances contained in a letter, 
dated 5th J une, from the Board of Agriculture for Scotland. 


SPECIAL MEETING OP DIRECTORS, 5th JULY 1916. 

Mr Charlbs Douglas, D.Sc., of Aucblochan, in the Chair* 

Present.-^Ordinary Directors^Mx John M^Hutchen Dobbie: Mr James Elder; 
Hr William Macdonald ; Mr Robert MacmiUan ; Mr James McQueen ; Mr William 
Mnngall ; Mr G. Bertram Shields ; Sir Hugh Rhaw Stewart, Bert ExtraorMnary 
Directors^hUt James I. Davidson ; Mr Charles Douglas, D.Sc. ; Mr David Feme; 
Sir Archibald Buchan Hepburn, Bart. ; Mr J. Ernest Kerr. non. Secr^ry-^v 
Alexander Cross. Treewurer— Mr David Wilson, D.Sc. 
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Committee on Food Prices, 

The Ohaiahah explained that he had called this Special Meeting of the Board, in 
accordance with the powers contained in the Standing Orders, to give Ihe Diiectors 
an opportunity of considering what action, if any, they should take in view of the 
appointment of a Departmental Committee to consider the situation arising from the 
increased cost of food. 

The SxORBTABT read a letter, dated 28th June, from Mr £. C. Bamsbottom, 
Secretary of the Committee on Food Prices, giving the terms of the remit to the 
Committee, which were as follows : “To investigate the principal causes which have 
led to the increase of prices of commodities of general consumption since the begin* 
ning of the war, and to recommend such steps, if any, with a view to ameliorating 
the situation, as appears practicable and expedient, having regard to the necessity of 
maintaining adequate supplies.” 

The Chairman said it was particularly in view of the last words of the remit, 
“having regard to the necessity of maintaining adequate supplies,” that he thought 
the Directors might wish to consider tlie question of oflering evidence before the 
Departmental Committee. Any action should be taken solely with the view of help- 
ing the Government to deal with the problem that confronted them, and it was with 
that view that this Society would approach the question. If the Directors thought 
that was the best course to take, tney might oner to give evidence before the Com- 
mittee, and this offer might be supplemented by tbe suggestion that they would be 
glad to answer any special questions on points affecting Scottish production. 

M.T Jaicbb Elduu, Athelstaneford MaiuK, Drtm, said ho thought it was proper 
that they should offer to give evidence before tbe Committee. He moved that a 
witness or witnesses be appointed, and that the Committee be asked to receive their 
evidence on behalf of the Society. 

The motion was unanimously agreed to. 

The Chairman and Mr David Ferrie, Parbroath, were appointed to give evidence on 
behalf of the Society. 

On the suggestion of the Chairman, the following gentlemen were appointed a 
Committee to assist in the preparation of the evidence to be led : Dr David Wilson : 
Mr Alexander Cross ; Mr J. Inglis Davidson ; Mr George B. Shields ; Sir Archibala 
Buchan H^bum, Bart. ; Mr Peter M ‘Intyre; Mr Archibald Whyte; Mr James 
Elder ; Mr Walter Biggar ; Mr William Elliot ; and Mr John C. Robertson, 

The Chairman asked the Press to make it known that this Committee desired and 
would welcome suggestions and information, particularly as to facts regarding cost 
of production, both from Directors and from Members of’ the Society generally. 


This concluded the special business for which the Meeting had been called. It 
was, however, decided to consider one or two matters which had arisen since the last 
Meeting of the Board. 


Oimmandeering of WooL 

The Sbobbtabt read (1) a letter, dated 4th July, from Mr Isaac Connell, S.S.C,, on 
behalf of a Meeting of Scottish Flockmasters held in Edinburgh on 2dth June, 
enclosing copy of resolutions adopted by that Meeting, and asking the Directors to 
communicate with the Director or Army Contracts in support of these resolutions ; 
and (2) a letter, dated 3rd July, from the Secretary of the Eskdale and Liddesdale 
A^cultural Society, enclosing copy of a resolution by that Society on the same 
subject. 

After a statement by the Chairman and Mr David Ferrie, it was unanimously 
decided to impoint a representative on the deputation to be received by Mr H. W. 
Forster, M.P., Financial Secretary to the War Office, and also to adopt a resolution, 
copies of which should be forwarded to Mf Forster and the Director of Army Con- 
tracts, in favour of the price of the 1915 clip being taken as the basis of adjustment 
of the price to be jwiid by Government for commandeered wool. 

Mr David Ferrie was unanimously appointed to represent the Society on the pro- 
posed deputation, and it was left to him and the Chairman to decide the terms of the 
resolution, which they subsequently adjusted as follows: “That in the opinion of 
this Board, the price to be paid by H.M, Government for wool commandeered for 
army uee should be ac^usted on the basis of the prices obtaining for the 1915 clip,” 
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MEETING OP DIRECJTORS. 1st NOVEMBER 1916. 

Mr Charles Douglas, D.Sc., of Anchlochan, in the Chair. 

Present — Ordinary Directors — Mr George Bean ; Mr William Garrick ; Mr Geom 
W, Constable ; Mr James Elder ; Mr John Elliot ; Mr William Elliot ; Colonel G. 
J. Pergusson- Buchanan ; Mr Murray Little; Mr William Macdonald; Mr Peter 
Macintyre ; Mr James McQueen; Mr Hugh Martin; Mr William Mungall; Mr 
Robert Park ; Mr G. Bertram Shields ; Mr John P. Sleigh ; Mr D. A. Stewart ; Mr 
R, D. Thom ; Mr Duncan Wallace. Extraordinary Dvrectors—^t Thomas Blair ; 
Mr Alexander Cowan ; Mr Charles Douglas, D.Sc. ; Sir Archibald Buchan Hepburn, 
Bart. ; Mr Hugh M. Leadbetter ; Mr Robert Macdiarmid ; Mr A. D. Macdonald ; 
Mr Robert Macmillan ; Mr George D. Mercer, J. P. ; Mr C. H. Scott Plummer ; 
Mr William Poole; Mr John C. Robertson; Mr Phipps 0. Turnbull. Treasurer — 
Mr David Wilson, D.Sc. Mr J. F. Tocher, D.Sc. Eon, Secretary-^VLt 

Alexander Cross. Auditor— Mr William Home Cook, C. A. 


The late John M^Hutchen Ddbbie* 

Before proceeding with the business of the Meeting the Chairman referred in 
sympathetic terms to the death of Mr John M‘Hutchen Dobbie, Campend, who had 
been a member of the Board for the long period of over twenty years, and had acted 
as Steward of Gates since the institution of that office in the year 1900. No man, he 
said, stood higher in the respect of Scottish agriculturists, and no member of the 
Board was held in greater esteem and affection by them all than their late colleague. 
He submitted a resolution expressing the Directors’ appreciation of the valuable 
services rendered by Mr M*Hutchen Dobbie to the Society, the deep regret with 
which they had received the intimation of his death, and their sincere sympathy with 
Mrs M‘Hutchen Dobbie in her bereavement. 

The resolution was unanimously adopted, the members present upstanding, and 
the Secretary was instructed to send an extract thereof to Mrs M‘Hutchen Dobbie. 

Chairman of the Board for 1916-17. 

Sir AROHinALD Buchan Hrpburn of Smeaton, Bart., moved that Mr Charles 
Douglas, D.Sc., of Auchlochan, be re-elected Chairman of the Board ior another year. 
In doing so ho said that during the past three years Dr Douglas had done a great 
deal of hard work on behalf of the Society, while having the pleasure of presiding 
over only one Show. He expressed the hope that it might be possible, even in the 
coming year, to hold a Show, but if not he was sure the Directors would see that Dr 
Douglas did not retire from the Chair until he had had the honour of presiding over 
another of their great annual Shows. 

Mr Alkxander Cross of Knockdon seconded, and the motion was unanimously 
agreed to. 

Dt Douglas, in accepting office, thanked the Directors for the honour they had 
done him. 


Vacancy on Board. 

It was remitted to the Ordinary Directors in the Edinburgh Show Division to nomi- 
nate a Director to fill the vacancy caused by the death of the late Mr M^Hutchen 
Dobbie. 


Standing Committees, 

It was intimated that the Standing Committees for the ensuing year had been ap- 
pointed by the Board in Committee, and the names would be printed as nsual in 
the Premium Book. 


RepresentaJtives on other Bodies, 

The following were appointed representatives of the Society on the Boards of 
Management of the unaernoted institutions for the ensuing year— -viz. : West of 
Scotland AgricuUurcd GoUegs-^\i Hugh Sh^^w Stewart, Bart., of Greenock and 
Blackball. Ardgowan, Greenock : John M*Caig of Belmont, Stranraer. Aberdeen 
and Norm cf ^tland CoUege of AgricuUwre — William Duthie, Tarves ; Dr J. P. 
Tocher, 41| Union Street, Aberdeen. Qlasgow VetervMxry Alexander Cross 
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of Knockdoo, 19|Hop6 Street, Glasgow. Scottish Milk Records A Alex- 

ander Cross of Koockdon ; John M^Oaig of Belmont ; Sir Hugh Shaw Stewart, Bart., 
of Greenock and Blackball. 

The appointment of representatives to the Edinburgh and East of Scotland College 
of Agriculture and the Aoyal (Dick) Veterinary College was delayed until next 
Meeting. 

Recrmting and Agriculture, 

The Seorktabt read a letter from the Secretary of the Board of Agriculture for 
Scotland intimating that a Conference would be held in the Queen's Hall, Edinburgh, 
on Friday, 3rd November, for the purpose of discussing the effect of recruiting upon 
the supply of agricultural labour. The letter suggested that delegates be appointed 
from the Society, but at the same time pointed out that attendance would not be 
limited to them, as the Conference was open to all interested. 

On the motion of Sir Abobibald Buchan Hepburn, the Chairman of Directors 
was unanimously appointed as the official representative of the Society at the 
Conference. 

The Chairman expressed the hope that all Directors would make an effort to be 
present. 

Annual Show, 

The Chairman said the consideration of future arrangements for the Annual Shows 
of the Society was a question of such great uncertainty that he did not think the 
Board would wish to take action at that Meeting. Probably it would be most con- 
venient to remit the matter to the Shows Committee for consideration and report, and 
he moved accordingly. 

The motion was unanimously agreed to. 

NationM Diploma in Dairying, 

Mr Alexander Cross, Convener of the Education Committee, aubmitted Bepoits on 
the examination for the National Diploma in Dairying, held at Reading and Kil- 
marnock in the end of September, showing that 16 candidates presented themselves 
at Reading, of whom 11 passed, and 15 at Kilmarnock, of whom 10 passed. 


Science* 

A Minute of Meeting of Science Committee, dated Ist November, was submitted 
and approved. 

The Minute recommended (1) Bean Meal— ih&t a representation be made to the 
Board of Agriculture that maximum and minimum percentages of oil, albuminoids, 
and carbohydrates should be recognised as characterising the substance known as 
Bean Meal, and further, that an investigation should be carried out into the pro- 
perties of different varieties of beans in order that identification tests for all varieties 
might be elaborated ; (2) Sulphate of Ammonia — that no action bo taken in connec- 
tion with letters of 27th and 30th July from Mr William Henderson of Lawton; but 
that the Secretary be instructed to write to the Secretary for Scotland requesting a 
reply to the representation forwarded by the Directors in June as to the urgent neces- 
sity for Scottish Agricultural interests being adequately represented on the Fertil- 
isers Committee. 

Publications. 

A Minute of Meeting of Committee, dated 1st November, was read and approved. 

The Minute stated that it had been remitted to the following Sub-Committee to 
consider and report as to suggested changes in the tables of information appearing 
in the ‘ Transactions ' regarding the prices of sheep and wool— viz. : Mr Peter 
McIntyre, Convener; Mr R. Macmillan; Mr G. B. Shields; and Mr John C. 
Robei^n. 

War Pensions^ Ac., Act, 

The Seobetart read a letter from Sir Thomas Hunter, Town Clerk, regarding the 
work of the Edinburgh Local Committee and Disablement Sub-Committee, and sug- 
gesting that the Directors should appoint a representative to a proposed Conference 
to be Held in Edinburgh shortlyon the subject. 

On the motion of Dr David Wilson, Sir Archibald Buchan Hepburn of Smeaton, 
Bart., was appointed to represent the Society at the Conference. In the event of Sir 
Archibald not being able to attend, he was empowered to ask another Director in 
the Edinburgh Show Division to take his place. 
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Motor Imjf^ements^ 

Hr G. B. Shiblbs, Dolphingstone, Convener of tbe Implements Committee, 
reminded the Directors that the Society had earned out Trials of Motor Implements, 
and that the results had been duly published It Was impossible to conduct tnrther 
expenments under existing conditions, but he thought that much good would result 
if members of the Implements Committee were appointed to visit some of the farms 
where the motor implements which were on trial last year were working under ordi- 
nary farm conditions, and to report to the Directors regarding the work done At 
the trials these machines were oeing handled by experts It they had an unbiassed 
report by members of the Committee it would be of value, as gmng information and 
guidance regarding the work they were capable of pei forming under ordinary farm 
conditions. 

The Chairman suggested that it be left to the Implements Committee to consider 
the proposal and report Mr Shields agreed to this being done. 

{At this stage the Board sat in Committee»)\ 

Finance, 

A Minute of Meeting of Committee, dated Ist^ November, was submitted and 
approved 

The Minute recommended that Mr £ M Cowie, Chief Clerk, receive a war bonus 
at the rate of £26 per annum. 


MEETING OF DIBECTOES, 29th NOVEMBER 1916. 

Mr Charles Douglas, D Sc , of Anchlochan, in the Chair. 

Present — Vice President RobSrt Kirk Inches Ordinary DireUms — Mr 

George Bean , Mr William Carnck , Mr James Eider , Mr John Mliot , Mr William 
Elliot, Mr Murray Little, Mr Peter Macmtyre, Mr James M‘Queen, Mr Hugh 
Martin , Mr William Mungall , Mr Robert Park , Mr G Bertram Shields , Mr John 
P Sleigh , Mr D A. Stewart , Biigadier General Archibald Stirling , Mr Duncan 
M. Wallace Extraordinary Directors — Mr Alexander Cowan , Mr Charles Douglas, 
D Sc , Mr Hugh M. Leadbetter , Mr Robert Macdiarmid , Mr Robert Macmillan ; 
Mr William Poole , Mr John C Robertson , Mr Phipps 0 lurnbull. Treasurer^ 
Mr David Wilson, D.Sc Hon Secr6ta/ry--lilLv Alexander Cross. Ckemist-^Ms J. F. 
Tocher, D.Sc. 

Bequest by the late Mr Peter Brock, 

A letter was submitted from Messrs D. & J Hill, wnters, Glasgow, mtimatmg that 
the late Mr Peter Brock of Treesbank, Stewarton Drive, Cambuslang, had bequeathed 
to the Society a sum of £100, free of legacy duty. The legacy would not be payable 
until the death of a hlerenter. 


Vacancy on Board, 

Mr Jahes Elder, Athelstaneford Mams, on behalf of the Ordinary Directors in 
the Edinburgh Show Division, nominated Mr Harry Armour, Niddne Mains, 
Winchburgh, for election at the General Meeting in Januaty as an Extraordinary 
Director, to fill tbe vacancy caused by the death of the late Mr M'Hutchen Dobbie. 
The nomination was unanimously agreed to. 


R^esmUUives on other Bodies, 

The following were appointed representatives of the Society on the Boards of 
Management of the undemoted institutions, these appointments havmg been post 
poned fmm last Meeting—viz Edinburgh md East of Scotland College qf Agn- 
Sir Archibald Buchan Hepburn of Smeaton, Bart ; Mr George G Mercer, 
J P.. Southfield, Dalkeith Royal {Dtek) Veterinary CoUege--&a Archibald Budhan 
Hepburn of Smeaton, Bart. 



PBOCBBDINGS AT BOABD MEETINGS. 


329 


Muting qf Directors and General Muting in January, 

It was resolved that the next Meeting of the Board be held on Wednesday, 10th 
Januaiy, at 1.30 o’clock, and that the Anniversary General Meeting of the Society he 
held on the same date, at 3 o’clock. 

Mr William Poole moved ** that the Anniversary General Meeting of Members of 
the Society be held in the Side Room of the Com Exchange, Gorgie.” 

Mr James Elder seconded. 

Mr Peter MacIntyre, IHghnablair, moved as an amendment that the Meeting be 
held as formerly in the Society's Hall, 8 George IV. Bridge. 

Mr Jambs McQueen, of Crofts, seconded. 

On a vote being taken, 22 voted for the amendment and 2 for the motion. The 
place of meeting accordingly remained unchanged. 


Annual Show. 

A Minute of Meeting of Shows Committee, dated 29th November, was submitted. 

The Minute stated that the Committee had considered the advisability of holding 
a Show in 1917, and also of recommending, as an alternative to the holding of a 
general Show, a suggestion that a Show for stock only be held. An invitation had 
been received from the Town Council of Perth to hold the Show at Perth. The 
Committee took into consideration the fact that the situation which existed in 1916 
with regard to implements and railway facilities would in all probability exist in an 
intensified form in July 1917. They especially had regard to the urgent recommen- 
dation of the Board of Trade that all travelling not absolutely necessary should be 
avoided. It was further considered that the representations made by farmers as to 
the shortage of the labour necessary for food proauction would be seriously prejudiced 
by diverting to other purposes the considerable amount of labour involved m holding 
a Show and preparing stock for exhibition. They unanimously agreed to recommend 
that no Show bo held in 1917. 

On the motion of Mr Hugh M. Lbadbbttbr, Vice-Convener, the Minute was 
unanimously approved. 


Milking Machines and Motor Implements, 

A Minute of Meeting of Implements Committee, dated 29th November, was 
submitted. 

The Minute (1) stated that the Report by Mr William Burkitt, B.Sc., on the 
Milking Machine Inquiry had been received, and would be circulated for considera- 
tion by the Committee at next Meeting ; (2) recommended that the following Sub- 
Committee be appointed to visit farms where motor ploughs and tractors are at work, 
so as to enable tne Society to furnish its members with up-to-date information regard- 
ing the capabilities of these implements under ordinary farm conditions, — Mr G. B. 
Shields, Convener; Mr J. T. M‘Laren ; Mr Phipps 0. Turnbull ; Mr William Poole ; 
Professor Stanfield ; and the Secretary. 

On the motion by Mr G. B. Shiklds, Convener, the Minute was unanimously 
approved. 

Science. 

A Minute of Meeting of Science Committee, dated 29th November, was submitted 
and approved. 

The Minute stated (1) Bean Meal—thfA the representation to the Board of Agri- 
culture, proposed at last Meeting, had been withheld in view of certain provisions 
of the Fertilisers and Feeding Stuffs Act, and it had been remitted to Dr Tocher to 
draft a letter containing an amended representation on the subject ; (2) Proposed 
Cnnferenu-~t\\dX the Committee recommended approval of a suggestion that a Con- 
ference be organised by the Society, to be held next year, dealing with the Improve- 
ment of Agriculture, and that the matter be remitted back to the Science Committee 
to consider arrangements, and to report. 

Fertilisers Committee, 

The Secretary reported that, as instructed at last Meeting, he had written to the 
Secretary /or Scotland requesting a reply to the representation which the Directors 
had made in June as to the urgent necessity for Scottish Agricultural interests being 
adequately represented on the Fertilisers Committee. He submitted a reply, dated 

VOL. XXIX. Y 



330 


JPEOOSKDIKGS AT BOABD MBSmiGS. 


9th November, received from Mr Tennant, which was to the effect that the intereete 
of Scotland on the Fertilisers Committee were admirably served by the Member for 
the Tradeston Division (Mr Dundas White, M.P.), who was in close touch with the 
Board of Agriculture for Scotland on this matter. 

Extreme dissatisfaction was expressed with the terms of this reply, and on the 
motion of Sir Kobbrt E. Inohbs, seconded by Mr Jambs Bldbr^ it was decided to 
ask the Secretary for Scotland to receive a deputation on the subject on the occasion 
of his forthcoming visit to Edinburgh. The following gentlemen were appointed to 
form the dentation : Sir Robert E. Inches (to introduce the deputation), Mr James 
Elder, Mr G, B. Shields, Mr Phipps 0. Turnbull, and Dr David Wilson. 


Scottish Council of Agriculture, 

A Report by the Provisional Committee, appointed at the Conference of Scottish 
Agriculturists Wd in Glasgow on 29th Augfust, which had been printed and circulated 
to Members of the Board, was submitted. 

The Chairman, after dealing shortly with the constitution and fanctions of the 
proposed Scottish Council of Agriculture, moved that the Report be approved, and 
that the appointment of representatives to the Council be postponed until next 
Meeting. 

Mr James Elder seconded, and this was unanimotisly agreed to. 


Qranis to Locol Sodeties, 

A Report by the Shows Committee, dated 29th November, relating to Grants to 
Local Societies, was submitted. 

The Committee recommended eighteen districts for grants of £12 each ; fourteen 
districts for three Silver Medals each ; thirteen districts for grants of £15 each for 
Stallions ; special grants of £40 for Highland Home Industries ; £20 to Eilmarnock 
Cheese Show ; two Medals each to Ross-shire Crofters’ Club, and East of Fife Entire 
Horse Society ; £5 to Shetland Agricultural Society ; £3 each to Orkney, Sanday, North 
Uist, East Mainland, and West Mainland ; a Gold Medal and a Silver Medal to the 
British Dairymaids’ Association ; seventeen districts for two Medals each ; the usual 
Medals at Ploughing and Hoeing Competitions ; and six districts for two Medals each 
for Cottages and Gardens ; Long Service Medals and Certificates, say £50 — making 
the total sum offered in 1917 £602, against £280, 3s. 4d. awarded in 1916. 

Mr Hugh M. Leadbettkr, Vice-Convener, in moving a^roval of the Report, 
mentioned that eight new applications for grants to Horse Societies had been re- 
ceived, and these had all been granted. It was obvious that this department of 
improvement in connection with agriculture was being prosecuted with renewed 
vigour, and, seeing no Show was to be held, the Society was anxious to encourage 
all such local efforts. The Report was unanimously approved. 


Congratulations to Sir Robert K, Inches, 

The Chairman said he was sure the Directors would wish, before they adjourned, 
to convey to their Vice-President, Sir Robert E. Inches, their warmest congratula- 
tions on the conclusion of a distinguished term of office as Lord Provost of the City 
of Edinburgh. Sir Robert had proved himself, durii^ a very trying period, to be 
an ideal Lord Provost of the Scottish Metropolis He was a warm friend of the 
Society, he had been frequently present at their Meetings, and they were indebted 
to him for the interest he had taken in their work. 

Sir Robert E. Inches thanked the Directors for the compliment they had paid 
him, and expressed the hope that he would be able in the future to devote more 
of his time to the interests of the Society. 

(At this stage the Board sat in Committee,) 

Finance, 

A Minute of Meeting of Committee, dated 29th November, was submitted and 
approved. 

The Minute recommended that the salary of the Secretary, Mr Stirton, be 
increased by £50 per annum, as from 1st December. 
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MEETING OF DIRBOTOKS, 10th JANUARY 1917. 

Mr Cbaeleb DoUGLiLS, D.Sc., of Auchlochan, in the Chair. 

JPresefU,'^ Ordinary Directors— VLi Walter Bi^ar; Mr William Carrick ; Mr 
Geoive W. Constable ; Sir Heniy Dundas, Bart. ; Mr James Elder ; Mr John Elliot ; 
Mr William Elliot; Colonel G. J. Fergueson-Buchanan; Mr Murray Little; Mr Peter 
MacIntyre; Mr Robert Park; Mr G. Bertram Shields; Brig. -General Archibald 
Stirling ; Mr R. D. Thom, Extraordinwry Dtrec^ors— Mr Thomas Blair ; Mr Alex- 
ander Cowan; Mr Charles Douglas, D.Sc. ; Mr John C. Dudgeon; Sir Archibald 
Buchan Hepburn, Bart. ; Mr Harry Hope, M.P. ; Mr Hugh M. Leadbetter ; Mr A. 
D. Macdonald ; Mr Robert Macmillan ; Mr George G. Mercer ; Mr C H. Scott 
Plummer ; Mr William Poole ; Mr Phipps 0. Turnbull. Honorary Secretary — Mr 
Alexander Cross. Auditor — Mr William Home Cook, C.A. Chemist— Mx J, F. 
Tocher, D.Sc. Consulting Engineer— Vxoie&Box Stanfield. 


Milking Machines. 

A Minute of Meeting of Implements Committee, dated 10th January, was read and 
approved. 

The Minute stated that Mr William Burkitt, B.Sc., had now completed his Report 
on the Milking Machine Inquiry. The Report had been considered by the Committee, 
and, after revision, would be circulated to the Directors for consideration at next 
Meeting. 


Science. 

1. Bban Mbal. 

A Minute of Meeting of Science Committee, dated 10th January, was read and 
approved. 

'rho Minute recommended ^proval of a Representation and relative Note, which 
had been prepared by Dr J. F. Tocher, Consulting Chemist to the Society, on the 
desirability of Beau Meal being defined for the purposes of the Fertilisers and Feed- 
ing Stuffs Act, for transmission to the Board of Agriculture for Scotland. 


2. Proposed Confbrenoe on thb Improvbmbnt of Aqriculturb. 

A Minute of Meeting of Science Committee, dated 10th January, was read. 

The Minute recommended that the Conference be held in Edinburgh in the early 
days of August, and invited suggestions from the Board as to subjects for discussion. 

The Chairman said the Committee regarded the Conference as a matter of the very 
highest importance in regard to the future development of Agriculture in Scotland. 
It was the duty of the Society to call this Conterence together. No other body was 
in the same position as they were to invite men of the highest eminence in the vaiious 
departments of ACTiculture, not onl} in Scotland but in other parts of the Kingdom. 
to address the gathering. He invited discussion as to the most convenient date, ana 
asked for suggestions of subjects of wide interest and general importance, affecting the 
development of Agriculture in the future, which might find a place on the agenda of 
such a Conference. The idea was that the Conference might probably last two days, 
with two sessions on each day. 

After discussion, the suggestion contained in the Minute, that the Conference be 
held in the early days of August, was approved, and the Directors agreed to send in 
suggestions of suitable subjects for discussion. 


Scottish Gowned of Agriculture, 

On the motion of Sir Archibald Buchan Hepburn, Bart., seconded by Mr 
Alexander Cross, the following were appointed representatives of the Society on 
the Scottish Council of Agriculture for tne ensuing year : the Chairman, Di David 
Wilson, Mr G. B. Shields, and the Secretary. 
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Edvbcation. Forestry Examinations, 

On th« recommendation of the Education Committee, it was agreed that the 
Society's examination for First and Second Class Certificates in Forestry, which is 
held in alternate years, be held this year as usual*— provided candidates present 

themselves— on 27th, 28th, and 29tn March. The names of Examiners were also 
submitted. 


Clipping of BlacJiface Sheep, 

Mr Albxandbr Cowan, Valleyfield, Penicuik, submitted the following motion;— 
** That it be remitted to a Sub-Committee to consider and report whether the 
policy of offering prizes for Blackface Sheep, without any restriction as to when 
they may be clipped, is or is not in the best interests of the breed.” 

Sir Aeohibald Buohan Hrpburn, Bart. , seconded, and the motion was unani- 
mously agreed to. 

The following Sub - Committee was thereafter appointed : the Chairman ; Sir 
Archibald Buchan Hepburn, Bart. ; Mr R. Macmillan ; Sir Hugh Shaw Stewart, 
Bart., C.B. ; Mr Robert Macdiarmid ; Colonel Fergusson-Buchanan ; Mr John C. 
Robertson ; Mr John Elliot ; Mr William Elliot ; Mr Peter Macintyre ; Mr M. G, 
Hamilton ; Mr James Clark ; Mr Donald M‘Doiigall ; and Mr Alexander Cowan, 
Convener. 


Linseed and Cottonseed. 

The Chairman said he had been approached by the seed-crushers of Scotland to 
take such steps as might be open to him with regard to the serious position in which 
the country was being placed through the soarcitv of linseed and cotton-seed. The 
figures provided from official sources were certainly startling. In the year 1914 the 
volume of imports of oil-producing seeds was 116,000 tons; in 1915, 117,000 tons; 
and in 1916, only 78,000 tons. These figures alone sufficiently explained the reason 
of some of the present difficulties. When they came to look at the rates for freight 
these fears were confirmed. The freight for Bombay cotton-seed per 13 cwt. at 30th 
Juno 1916 was 85s., on 12th December 1916 it was 200s. The freight for Egyptian 
cotton-seed per 20 cwt. at 80ih June 1916 was 65s., and at 12th December 1916 it was 
235s. These facts were brought before him as Chairman, and while it seemed to him 
to be a matter for a special meeting, he did not think it would be right, situated as 
they were, to delay action until that meeting. He therefore took upon himself to 
bring the matter before Captain Bathurst, M.P., and received from him an acknow- 
ledgment and intimation that the gravity of the situation was fully realised, and that 
it was receiving the immediate attention of Lord Devonport. 

After <lealing further with the position regarding Egyptian cotton-seed, the Chair- 
man stated that he had written another letter to Captain Bathurst. He did not see 
that anything further could be done in the meantime. 

The Board cordially approved of the action of the Chairman in taking steps to call 
the attention of the authorities to this important matter. 

Slaughter of Cows in Calf, dtc. 

The Chairman directed the attention of the Board to a proposal by the Committee 
on Prices to the effect that the slaughter of all in-calf cows, in-pig sows, and ewes in 
lamb, should be prohibited. The regulation at present only affected cows in calf, 
and it was to the effect that the authorities hac^ower to prevent the slaughter of 
any cow that was obviously and visibly in calf. The proposal of the Committee on 
Prices went far beyond that. If carried into effect, it would mean that they must 
prevent heifers intended for feeding being run with the bull, and it would also cripple 
their efforts to do away with unprofitable dairy cows. 

After various members had given expression to their views of the proposal as it 
would affect cows, sows, and ewes, it was unanimously agreed to disapprove of the 
proposal to pass such a regulation, and the Secretary was instructed to communicate 
this decision to the Board of Agriculture for Scotland, 

(At this stage the Board sat in Committee.) 

Finamce. 

A Minute of Meeting of Committee, of lOtb January, was submitted and approved. 

The Minute recommonded the payment of fees and expenses to Mr Bi^rkitt in 
connection with bis investigations and Report on Milking Machines, amounting to 
i;72, 17s. 8d. 
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MEBniNQ OP DIRECTORS, 7TH FEBRUARY 1917. 

Mr Charles Douglas, D.So., of Auchlochan, in tbe Chair. 

Pjnewni.— Ordinary Directcra—Mj George W. Constable ; Mr Peter Macintyre; 
Mr James M ‘Queen; Mr William Mxmgall; Mr Robert Park; Mr G. Bertram 
Shields; MrD. A. Stewart; Sir Hugh Shaw Stewart, Bart., C.B. Extrawdvmty 
Mr Harry Armour ; Mr Thomas Blair ; Mr Alexander Cowan ; Mr Charles 
Douglas, D.Sc. ; Sir Archd. Buchan Hepburn, Bart. ; Mr Robert Macdiarmid ; Mr 
A. D, Macdonald ; Mr Robert Macmillan ; Mr George G. Mercer; Mr William Poole ; 
Mr John C. Robertson. Hon. Secretary — Mr Alexander Cross. Trcaswrer — Mr David 
Wilson, D.Sc. Chemist — Mr J. F. Tocher, D.Sc. Consulting Engineer — Professor 
Stanfield. 

The late Duke of Atholl and the late Earl of Elgin. 

The Chaibhan said it was with deep regret that members of the Board had heard 
of the death, since last Meeting, of two eminent Scotsmen, both of whom had taken a 
keen interest in the affairs of the Society— the Duke of Atholl, K.T., and the Earl of 
Elgin and Kincardine, K.G. The Duke of Atholl was President of the Society in 
1887, and the Earl of Elgin was a Vice-President in that year and again in 1912. 

He submitted the terms of suitable resolutions, which were unanimously approved, 
the members present upstanding, and the Secretary was instructed to transmit copies 
thereof to the relatives of the deceased noblemen. 

Motor Ploughing. 

The Secretary submitted a letter, dated 18th January, from the General Manager 
of the Caledonian Railway Company, offering the use of two fields at Slateford Station 
tor a demonstration of motor ploughing, it being understood that the Society was 
contemplating the holding of such demonstrations. To this letter the Secretary had 
replied that the Directors did not propose to hold further demonstrations in the 
meantime, but were engaged in inspecting the work of tractors and ploughs on farms 
under ordinary farm conditions. 

On the motion of the Chairman, the Secretary’s reply was approved by the 
Board. 

Science. 

A Minute of Meeting of Science Committee, dated 7th February, was submitted 
and approved. 

The Minute contained the following recommendations : — 

Unit Vaittes.— That the Schedule ot Unit Values of Manures and Feeding stuffs be 
issued as usual, the various prices being taken from the circular issued by the Board 
of Agriculture. Jn the case of sulphate of ammonia the price given would be that 
fixed by Government, and in the case of superphosphate that quoted for delivery at 
Glasgow. 

Sheep Maggoi’Fhj. — That it be remitted to Dr Tocher to collect and examine the 
various proprietory articles sold for the purpose of preventing the ravages of maggot- 
fiy in sheep, and to consider the degree of efficiency ot remedial measures taken to 
destroy this pest. 

That the Hoard of Agiiculture be approached with a suggestion that the 
scope of the present inquiry into the subject of joint-ill in foals be enlarged so as to 
include calves and lambs, and that the Committee of Inquiry should include members 
specially interested in cattle and sheep breeding. 

Sugar Beet. — That a reply be sent to a letter from Mr Edmund Kimber, dated 
16tb January, to the effect that the Directors approve of the fullest possible trial 
being given to the proposal to grow sugar beet and manufacture sugar therefrom in 
this country. 

Proposed Conference. — That the date of the proposed Conference on the Improve- 
ment of Agriculture be fixed for Thursday and Friday, the 9th and 10th of August r 
and that it be remitted to the Chairman of Directors to bnng forward at next Meeting 
suggestions for a programme of business, including names of speakers and subjects 
for discussion. 

Milking Machines. 

The Report by Mr William Burkitt, B.Sc,, on the Inquiry into tbe use of milking 
machines in Scotland, having been printed and circulated to members of the Board, 
was submitted for approval. (For Report, see page 229.) 
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Mr G. B. Shiblos, Convener of the Implements Committee, in moving its adoption, 
said it was the feeling of the Committee that the Report was of sneh importance that 
it should be published forthwith in pamphlet form, so as to be available at the com- 
mencement of the milking season, it would be included later in the annual volume 
of * Transactions.’ 

The Report was unanimously approved, and it was agreed to publish it forthwith* 
Wool Clip of 1917. 

On the motion of Mr Petbr MTnttre, Tighnablair, seconded by Mr Robert Mao- 
DIARMXD, Mr John C. Robertson, Fodderty, Dingwall, was appointed to represent 
the Society on a deputation to be received by Mr H. W, Forst^, M.P., with regard 
to the price to be fixed for the wool clip of 1917. 

National Policy in Trade, 

A letter was submitted, dated 13th January, from the General Secretary of the 
British Empire Producers’ Organisation with regard to a proposed conference with 
the Prime Ministers of the Overseas Dominions in order to arrive at a basis for a 
National Policy in Trade, which would develop the resources of the Empire with a 
view to making it self-supporting. 

On the suggestion of the Chairman, it was agreed that, without committing the 
Society to any view regarding the subjects that might be discussed at the Conference, 
the Directors express satisfaction that a Meeting of this kind, for the discussion of 
Imperial problems, should take place. 

Report hy Chemist on Deficient Samples, 

Dr J. F. Tocher, tlie Society’s Chemist, submitted a Report on samples of manures 
and feeding'Stuifs analysed by him for members since the Meeting of the Board in 
January. Reference having been made to the iorm in which the guarantee of solu- 
bility of mineral phosphates had been given in a particular case, the matter was 
remitted to the Science Committee for consideration. 

Clipping of Blackface Sheep, 

A Minute of Meeting of Special Committee on the Clipping of Blackface Sheep, 
dated 7th February, was submitted and approved. 

The Minute stated that the Committee was of opinion that— although late clipping 
was generally desirable and would benefit the hreed— owing to the difficulty of 
obtaining unanimity on the subject, and owing to the fear that late clipping would 
act detrimentally to the interests of the Show, it was not desirable to recommend 
any alteration in the clipping regulations at the present time, the feeling being gen- 
erally expressed that the difficulty would probably solve itself in the course of a 
few years. 

Next Board Meeting, 

The Secretary pointed out that the date of the next Meeting of the Board, 7th 
March, coincided with the date of the Glasgow Stallion Show. This, as had been 
found in the past, would interfere with the attendance of certain members of the 
Board. 

The Chairman said that the nature of the business before them was such that no 
difiiculty would arise although the March Meeting were dispensed with. 

It was accordingly agreed that the next Meeting of the Board be held on 4th 
April. 

{At this stage the Board sat in Omnmitiee,) 

Fmance, 

A Minute of Meeting of Finance Committee, dated 7th February, was submitted 
and approved. 

The Minute recommended the conversion of the Society’s holding of 44 per cent 
War Stock and 6 per cent Exchequer Bonds into the new 6 per cent War Loan, and 
the investment of a further sum in the War Xx)an, making the Society’s total boldi^ 
in the 5 per cent War Loan approximately £10,000— £7000 by conversion and £80(8 
new money. 
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OENEKAL MEirriNG, 7tu JUNE 1916. 

Mr John M‘Hutchbn Dobbik in the Chair. 

N&w M&nheTs, 

Six candidates were balloted for and admitted Members of the S' ciety. 


Rlection of Office-Bearer's, 

The following noblemen and gentlemen were elected office-bearers of the Society for 
the year 1916-17 : — 

The Earl of Rosebery, K.G., K.T., Dalmeny Park, Edinburgh. 

Vice-Presidents— The Earl of Haddington, Tyninghame, Prestonkirk ; The Marquis 
of Linlithgow, Hopetoun House, South Queensferry ; Colonel Wardlaw Ramsay of 
Whitehill, Rosewell ; Right Honourable Sir Robert K. Inches, Lord Provost of Edin- 
burgh, 2 Strath earn Road, Edinburgh. 

Ordvnary Directors— 1913 ; Sir Henry Dundas, Polton House, Lasswade ; Mr 
George Bean, West Ballochy, Montrose ; Mr Peter MacIntyre, Tighnablair, Comrie ; 
Mr Walter Biggar, Grange Farm, Dalbeattie; Mr William Macdonald, Strowan, 
Annfield Road, Inverness ; Mr W. Steuart Fothringham, of Fothringham and 
Murthly, Murthly; Sir Hugh Shaw Stewart, Bart., of Greenock and Blackball, 
Ardgowan, Greenock; Lord Dunglass, Springhill, Coldstream. 

1914. — Mr A. F. Irvine of Drum, Drumoak ; Colonel G. J. Fergusson-Buchanan of 
Auchentorlie, Bowling; Mr James M*Queen of Crofts, Dalbeattie; MrD. A. Stewart, 
Lochdhu, Nairn ; Mr R. D. Thom of Pitlochie, Gateside ; Mr William Elliot, Lanark ; 
Mr Geo^e W. Constable, Traquair Estate Office, Innerleithen ; Mr G. Bertram 
Shields, Dolphingstone, Tranent. 

1916. — Mr William Carrick, The Baad, Stirling ; Mr Murray Little, Summerhill, 
Annan ; Mr P. B. Macint;^, Findon Mains, Conon Brid^ ; Mr William Mungall 
of Transy, Dunfermline ; Major W. T. R. Houldsworth, Kirkbride, Maybole ; Mr 
Samuel Strang Steel of Philiphaugh, Selkirk ; Mr James Elder, Athelstaneford Mains, 
Drem ; Mr John P. Sleigh, St John’s Wells, P^e. 

191o, — M%jor F, J. Carruthers of Dormont, Lookerbie ; Lord Lovat, C.B., D.S.O., 
Asc., Beaufort Castle, Beauly ; Mr Hugh Martin, Flowerdale, Kinrossie, Perth; Mr 
Duncan M. Wallace, Patou Street. Glasgow ; Mr John Elliot, Meigle, Galashiels ; Mr 
Robert Park, Brunstane, Portobello ; Major Alexander T. Gordon of Newton, Insch ; 
Brig.^General Archibald Stirling of Heir, Dunblane. 

Extraordinary Directors— Hr Charles Dongrias, D.Sc., of Auchlochan, Lesmaha- 
gow; Sir Archibald Buchan Hepburn of Smeaton, Bari, Prestonkirk; Mr Robert 
Macdiarmid, Oorries, Lochawe ; the Hon. A. D. Murray, Scones Lethendv, Perth ; 
Mr G. H. Scott Plummer of Sunderland Hall, Selkirk ; Mr William Pool^ Engle* 
wood, ©laokhall ; Mr John C. Robertson, Podderty, Dingwall ; Mr John M'Hutenen 
Dobbie, Campeud, Dalkeith ; Mr Hugh M. Leadbetter, Knowesouth, Jedburgh ; Mr 
Robert Maomillan of Holm of Dalquhaim, Woodlea, Moniaive. Show District,— 
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Mr Thomas Blair, Hoprig Mains, Gladsmulr; Mr Alexander Cowan, Valleyfleld, 
Penicuik; Mr John G. Dudgeon, Easter Dalmeny, Dalmeny; Mr John B. Findlay 
of Aberlour, 27 Drumsheugh Gardens, Edinburgh ; Mr Harry Hope, M*?., Barney- 
hill, Dunbar; Mr William Inglis, Bonnington Park House, ^ewhaven Bead, 
Edinburgh ; Mr A. D. Macdonald, Holyn Sank, Gifford ; Mr A. J. Meldrum of 
Dechmont, Uphall ; Mr George G. Mercer, J.P,, Southfield, Dalkeith; Mr Phipps 
0. Turnbull, Smeaton, Dalkeith. 

Treasurer — Mr David Wilson, D.Sc., ofOarbeth, Killearn. 

Honorary Secretary — Mr Alexander Cross of Knockdon, 19 Hope Street, Glasgow. 


Alteration of Bye-Laws, 

Mr CHaRLRS Douglas, D.Sc., Chairman of Directors, moved that the Meeting 
confirm, in terms of the Charter, the following Resolution, which was approved by 
the Anniversary General Meeting of Members on 12th January 1916: ‘‘That the 
following words be added after the words ‘ Veterinary Surgeons,’ in line 6, Bye-Law 
No. 2: ‘and such other persons as, in respect of their oificial or other connection 
with Agriculture, the Board of Directors may consider eligible.’ ” 

Mr R. C. Young seconded, and the Resolution was duly confirmed. 

Royal {Dick) Veterinary College, 

Mr David Ferrie, Parbroath, submitted the following Resolution, whith had 
been approved, in terms of the Charter, at two previous Meetings of tne Board of 
Directors ; “ That the Society mvo an additions grant of £600 (making a grant of 
£1000 in all) towards the capital expenditure on the Royal (Dick) Veterinary College 
buildin.(8.” In intimating to the College the proposal to recommend this additional 
grant, the Directors attached a condition that the Society be assured by the Board 
of Agriculture for Scotland that the College will be continuously maintained as a 
teaching institution in Veterinary Medicine and Surgery. A satisfactory assurance 
to this effect had now been received. He accordingly moved adoption of the 
Resolution. 

Mr William Poole seconded, and the Resolution was duly adopted. 

Milking Machines, 

Mr J. T. M‘Laren, Convener of the Implement Trials Committee, rejwrted that 
an investigation was in progress with regard to the use of milking machines in Scot- 
land, the object of the inquiry being to ascertain in what way the Society may assist 
in increasing the use of milking machines. As a first step a schedule of inquiries 
had been prepared and issued to 176 past and present users of these machines. Over 
100 replies bad been received, and these contained a large amount ot valuable infor- 
mation, which will be of great service to the Directors in the prosecution of the 
investigation. 

Motor Imple^nents, 

Mr J. T. M‘Larbn also reported that the Directors had under consideration the 
methods the Society should adoi>t to encourage tlie introduction of oil and steam 
power machines best suited for the requirements ot Scottish faimers, and it had been 
remitted to a Committee to prepare a statement of the more important conditions to 
be fulfilled by motor implements suitable for use in Scotland. 


Agricultural Education, 

Sir Arohibald Buchan Hepburn of Smeaton, Bart., submitted the report on the 
examination held at Leeds in March last for the National Diploma in Agriculture. 
85 candidates presented themselves for examination. 11 candidates were from 
Scotland. 

As a result of the examination 10 diplomas were awarded. 

Of the 35 candidates, 2 appeared for all the subjects. 15 had passed certain sub- 
jects in 1915, and were completing the examination this year, and of these 10 obtained 
the diploma. The remaining 18 candidates presented themselves for a group of three 
or four subjects, and of these 6 passed in the subjects tor which they appeared, and 
are entitled to appear for the remaining subjects m 1917. 

The Fream Memorial Prize, of the value of £7. 2s. 3d., was awarded to a student 
of the West of Scotland Agricultural College, Glasgow, who obtained the highest 
marks in the examination. 
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Chemical Dejpartment 

Dr J, F. TooheB) Consulting Chemist to the Society, submitted a report on the 
work done in his department. 

The substance of Dr Tocher’s report appears in another part of this volume. 

In answer to Mr Peter M*lntyre, Dr Tochbr explained, in referring to lambs 
being infected by poison germs in the soil, he did not mean that the lambs would 
eat the grass, but they were nosing it, and in that way became infected with the 
germs. 

The Ohateman asked in regard to the water supply. 

Dr Toohee said, in his judgment, each case had to be decided on its merits. It 
was rather difficult to say whether water that was bad for man would also be bad for 
beast, but he would be disposed to take the safe line and say it was, as it was 
difficult to determine the margin between safety and damage. 

The Chairman said he had had experience of that, and he nad lost £600 unknown 
to himself through bad water. The late Principal Williams discovered what was the 
matter. The man who got a lesson like that was bound to conclude that the only 
safe way was to get as good water for his stock as he had for himself. The Chair- 
man was also of opinion that far too much hod been made during recent years of the 
importance of potash. Its use had been boomed to a quite inordinate extent, and he 
was persuaded, from his own experience, that farmers who used a large quantity of 
good dung did not need to apply potash at all. It did more harm than good. 


Botanical Depa/rtment» 

In the absence of Professor A. N. M'Alpine, Consulting Botanist to the Society, 
Mr James Elder, Athelstaneford Mains, submitted the following report on the 
work done in this department: — 

I have the honour to report that during season 1916, from January to end of 
May, I have examined 120 samples of grass, clover, and other seeds for purity and 
germination. All the samples were good, with the exception of the only sample of 
tall fescue sent for examination, which germinated only 8 per cent. 

The following table shows the maximum and the minimum percentage of purity 
and of germination obtained by the tests 


Purity percentage. Germination percentage. 



Maximum. 

1 Minimum. 

Maximum. 

1 Minimum 

Red clover and cow glass 

100 

92 


95 

Alsike clover . 

99 

94 

99 

92 

White clover . 

99 

92 

98 

95 

Wild white clover 

96 

87 

95 

92 

Perennial ryegr<if>8 

100 

94 

99 

89 

Italian ryegrass 

100 

93 

98 

85 

Hard fescues . 

94 

93 

87 

81 

Red fescues 

97 

94 

86 

79 

Rough-stalked meadow grass 

97 

9» 

94 

92 

Crested Dogstail 

99 

98 

94 

90 

’Timothy 

99 

97 

98 

90 

Cocksfoot 

97 

95 

95 


Meadow fescues 

100 


96 

93 


Mr Elder said, on the whole these percentages were very satisfactory. In one 
or two oases the minimum was rather below what it ought to be. 


PMicatwM^ 

Mr Cbablrs Douglas, Convener of tbe Publiostions Committee, reported that the 
preparation of the annual volume of * Transactions’ had been considerably delayed 
by a printers’ strike, but that the volume was now nearing completion, and would 
be issued shortly. 

The proceedings terminated with a vote of thanks to the Chairman. 
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ANNIVERSARY GENERAL MEETING, 10th JANUARY 1917. 

The Right Hon. the Earl of Roskbbrt, K.G., K.T., President of the Society, 

in the Chair. 

New Memhtrs. 

Ten candidates were balloted for and elected Members of the Society. 

Vacancy on Board of Dvrect<yr$, 

On the recommendation of the Board of Directors, Mr Harry Armour, Niddrie 
Mains, Winchburgh, was elected an Extraordinary Director for one year, in room of 
the late Mr John M'Hutchen Dobbie. 


Finance, 

Mr Alexander Cross of Knockdon, in the absence of the Convener of the Finance 
Committee, submitted the Accounts of the Society for the year to 80th November 
1916. The receipts for the year from all sources reached a total of £6798, Is. 6 d. 
This sum exceeds the outlays by £1290, 13s. 3d., including life subscriptions to the 
amount of £228, 18s. In the past year the expenditure on educational work 
amounted to £223, 78. 4d. , and on work in the chemical and botanical departments 
to £163, Os. 5.1. 

He moved the approval of the usual grant of £20 to the Scottish Meteorological 
Society, and £5 to the Society for the Pievention of Cruelty to Animals, for the 
year 1917. 

Mr G. W. Constable seconded, and the Accounts were approved. 

Argyll Naval Fund. 

Mr Pbtkr MTnttkb submitted the Accounts of the ArgN 11 Naval Fund for the year 
to 30th November last. These showed that the income for the year amounted to £278, 
17s. 9 d., while the expendituie was £260 in grants to seven naval cadets. 

The Accounts were approved. 


Show of 

Major SooTT Plummer, Convener of the Shows Committee, reported that the 
Directors had decided, on the unanimous recommendation of the Shows Committee, 
not to proceed with arrangements for the holding of a Show in 1917. The Shows 
Committee had carefully considered the possibility of holding a General Show, and 
also, as an alternative proposal, the holding of a Show of Stock only. An invitation 
from the Town Council of Perth was received, to hold a Show at Perth. The Com- 
miiitee recognised that the situation which existed in 1916 with regard to implements 
and railway facilities would in all probability exist in an intensihed form in July 1917. 
They especially had regard to the urgent recommendation of the Board of Trade that 
all travelling not absolutely necessary should be avoided. It was further considered 
that the representations made by farmers as to the shortage of labour necessary for 
food production would be seriously prejudiced by diverting to other purposes the 
considerable amount of labour involved in holding a Show and in preparing stock for 
exhibition. 

DisiHct Shows and Competitions. 

Mr Hugh Lbadbettke, Vice-Convener of the Shows Committee, submitted the 
Report on District Shows and Competitions, showing that in 1916 grants of money 
and medals had been given in 42 districts. The total expenditure under this head 
amounted to £280, 3s. 4d. For the current year the Directors proposed the following 
grants : (1) Under section 1, eighteen districts for grants of £12 each for cattle, 
horses, and sheep, and fourteen districts in intermediate competition with a grant 
of three silver medals to each ; (2) Undersection 2, thirteen districts for grants of £16 
each for stallions ; special grants of £40 to the Highland Home industries ,* £20 to 
Kilmarnock Cheese Show ; two silver medals each to Ross-shire Crofters* Club, and 
East of Fife Entire Horse 3oci^ ; £5 to Shetland ; £3 each to Orkney, Sanday, 
North Uist, East Mainland, and West Mainland ; a gold medal and a silver medal 19 
the British Dairymaids* Association ; seventeen districts for two medals each ; the ^ 
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utmal medals at ploueliiDg and boeing competition ; two medals each to six districts 
for cottages and gardens : Long Service Medals and Certificates, say, £50— making 
the total stun oimred in i017, £602. 

While many of the grants onered last year were not claimed on account of Local 
Societies having abandoned their Shows, it was noteworthy that all the £16 grants to 
Horse Associations were duly awarded. This department of improvement in agricul- 
ture was evidently bell ^ prosecuted with renewed vigour. Eight new applications 
for these nants were i cceived this year, and all were granted. As no Show was to be 
held, the Society was anxious to encourage all such local efforts. 

Applications for medals for hoeing competitions were becoming more numerous, 
and it had accordingly been decided to place these competitions on the same footing 
as ploughing matches. Prior application for medals will therefore not now be neces- 
sary. A medal will be awarded in ordinary course on receipt of an official report of the 
competition duly signed by a member of this Society. 

Proposed Conference on the Improvement of Agriculture, 

Mr Charlbs Douglas. D.Sc., reported the steps which had been taken by the 
Directors towards the holding of a Conference in the beginning of August, and in- 
vited suggestions from members of suitable subjects for discussion. He expressed 
the hope that the President of the Society might find it convenient to preside. 

The Chairman said he would endeavour to preside at least at one of the Meetings. 
He had no doubt the Conference would serve a very useful purpose. 

Science, 

Dr J. F. Tocher, Consulting Chemist to the Society, reported on the work of his 
department during the year 1916. 

ilie substance of Dr Tocher’s Eeport appears in another part of this volume. 

Milking Machines, 

Mr G. B. Shields, Convener of the Implements Committee, reported that the in- 
vestigation which the Society had been conducting with regard to the use of milking 
machines in Scotland was practically completed. Mr William Bnrkitt, B.Sc., Grange 
Hill, Bishop Auck and, had been aiipointed as an expert to go over the answers re- 
ceived to the Schedule of Inquiries issued to users of these machines, to visit various 
farms and inspect the machines at work, and to prepare a report on the whole subject 
for consideration of the Directors. His Report had now been received, and it was 
anticipated that it would be ready for publication after it had received the approval 
of the Directors at next Meeting. 


Motor Implements, 

Mr Shields also reported that the Directors continued to take a deep interest in 
the development of motor ploughs and tractors. A small Sub-Committee had been 
appointed to visit farms where these implements are at work, in order to obtain 
first-hand information as to their capabilities under ordinary farm conditions. The 
findings of this Sub-Committee, when published, should be of value to members of 
the Society who may contemplate purchasing these machines in the future. 

Education. 

Mr Alexander Cross of Knockdon reporteil on the results of the twenty first 
examination held lost autumn for the National Diploma in Dairying. At the exam- 
ination in England there were 1 6 candidates, of whom 11 obtained the diploma and 
5 failed ; at the examination at Kilmarnock there were 15 candidates, 10 getting the 
diploma and 5 failing. The names of the successful candidates, as well as the names 
of the winners of the National Diploma in Agriculture at the examination held last 
M^, will be published in the next volume of * Transactions ’ 

The examinations for these diplomas will again be held during the ensuing year. 

The Society’s examinations tor First and Second Class Certificates in Foresti^, 
which are held in alternate years, will be held in 1917. 

The Report was approved. 

Publicatione, 

Mr Douglas reported that the annual volume of * Transactions ’ was being pre- 
pared, iftid would TO published in spring. 

The proceedings terminated with a vote of thanks to the Chairman. 
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GENERAL NOTICE. 

i 

Thi HiaHLAMD SooilTY was instituted in the year 1784, and incorporated by Boyal 
Charter in 1787. Its operation was at first limited to matters connected with the 
improvement of the Highlands of Scotland ; but the supervision of certain depart- 
ments. proper to that part of the country, having been subsequently committed to 
special Boards of Management, several of the earlier objects contemplated by the 
Society were abandoned, while tne progress of amculture led to the adoption of others 
of a more general character. The exertions of tne Society were thus eanv extended to 
the whole of Gotland, and have since been continuously directed to the promotion 
of the soience and practice of agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the original title of the 
Society was altered, under a Royal Charter, in 1884, to Thjb Highland and Agbi- 
OULTUBAL SOOTOTY OP SCOTLAND. 

Among the more important measures which have been effected by the Society ar&-~ 

1. Agricultural Meetings and General Shows of Stock, Implements, Ac., held in the 
principal towns of Scotland, at which exhibitors from all parts of the United Kingdom 
are aUowed to compete. 

2. A system of Instrict Shows instituted for the purpose of improving the breeds of 
Stock most suitable for different parts of the country, and of aiding and directing the 
effort of Local Agricultural Associations. 

8. The encouragement of Agricultural Education, under powers conferred by a 
supplementary Royal Charter, granted in 1856, and authorising the Society to grant 
Diplomas to Students of Agriculture ; and by giving grants in aid of education in 
Agriculture and allied sciences. In 1900 the Society discontinued its own Examina- 
tion, and instituted jointly with the Royal Agricultural Society of England an 
Examination for a National Diploma in Agriculture. 

4. The advancement of the Vetennary Art, by conferring Certificates on Students 
who have passed through a prescribed curriculum, and who are found, by public 
examination, qualified to practise. Terminated in 1881 in accordance with arrange- 
ments with the Royal College of Veterinary Surgeons. 

5. The institution of a National Examination in Dairying, jointly with the Royal 
Agricultural Society of England. 

6. The institution of an Examination in Forestry for First and Second Class Cer- 
tificates. 

7. The appointment of a chemist for the purpose of promoting the application of 
science to agriculture. 

8. The establishment of a Botanical Department. 

9. The appointment of Entomologist to advise members regarding insect pests. 

10. The annual publication of the * Transactions,’ comprehending papers by 
selected writers. Prize Reports, and reports of experiments, also an abstract of the 
business at Board and General Meeting, and other communications. 

11. The management of a iund left by John, 5th Duke of Ar^ll (the original Presi- 
dent of the Society), to assist young natives of the Highlands wno enter His Mige'ity’s 
Navy. 


CONSTITUTIOJT AND MANAGEMENT. 

The general business of Thk Highland and Agriodltural Society is conducted 
under riie sanction and control of the Boyal Charters, referred to above, which autho- 
rise the enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, Thirty-two Ordinary 
and Twenty Extraordinary Directors, a Treasurer, an Honorary and an Acting Secre- 
ta^i Ml Auditor, and other Officers. 

The Supplementary Charter of 1856 provides for the appointment of a Council on 
Education, consisting of Sixteen Members — Nine nominated by the Charter, and 
Seven sleeted by the Society* 
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PEmLEGES OF MEMBEE8 

MiCMBSRS of the SOOIETT ABE ENTITLED— 

1, To receive a free copy of the ‘ Transactions * annually, 

2. To apply for District Premiums that may he offered, 

8, To report Plov^hvng Matches for Medals that may he offered, 

4. To Free Admission to the J^otos of the Society. 

6. To exhibit Live Stock and Implesnents at reduced rates,^ 

6. To have Manures and Feeding- Stuffs analysed at reduced fees, 

7. To have Seeds tested at reduced fees, 

8. To have Insect Pests and Diseases affecting Farsn Or(^8 inquired into. 

9. To attend and vote at General Meetings of the Society, 

10. To vote for the Election of Directors ^ dbc.t dtc. 


ANALYSIS OF MANURES AND FEEDmO-STUFFS 

The Foes of the Society’s Chemibt for Analys“s made for Members of the Society 
shall, until further notice, be as follow : — 

The estimation of one ingi'odient in a manure or feeding-stulf . . . .68. 

The estimation of two or more ingredients in a manure or feeding-stuff . . . lOs, 

These charges apply only to analyses made for the sole and private use of Members cf the 
Highland and Agricultural Society who are not engaged in the manvfactme or sale of the 
substances analysed. 

The Society’s Chemist, if requested, also supplies valuations of manures, according 
to the Society’s scale of units. 

SEEDS, CROP DISEASES, INSECT PESTS, &iO, 

The rates of charges for the examination of plants and seeds, crop diseases, insect 
pests, &c., will be had on application to the Secretary. 

ELECTION OF MEMBERS 

Candidates for admission to the Society must be proposed by a Member, and are 
elected at the half-yearly General Meetings in January and June. It is not necessary 
that the proposer shoula attend the Meeting. 

CONDITIONS OF MEMBERSHIP 

Higher Subscription. — The ordinary annual subscription it> £1, Ss. 6d., and the 
ordinary subscription for life -membership is £12, 12s. ; or after ten annual payments 
have been made, £7, 7s, 

Lower Subscription. — Proprietors farming the whole of their own lands, whose 
rental on the Valuation Roll does not exceed £500 per annum, and all Tenant- 
Farmers, Secretaries or Treasurers of Local Agricultural Associations, Factors 
resident on Estates, Laud Stewards, Foresters, Agricultural Implement Makers, and 
Veterinary Surgeons, none of them being also owners of laud to an extent exceeding 
£500 per annum, and such other persons as, in respect of their official or other 
connection with Agriculture, the Board of Directors may consider eligible, are 
admitted on a subscription of 10s. annually, which may lie redeemed by one pay- 
ment of £7, 7s., and after eight annual payments of lOs. have been made, a Life 
Subscription may be purchased for £5, 5&., and after twelve such payments, for £8, 8b.* 
Subscriptions are payable oh election, and afterwards annually in January. 

Members are requeste<l to seud to the Secretary the names and addrosses of 
Candidates they have to propose (stating whether the Candidates should be on the 
£1, 8s. 6d. or lOs. list). 

JOHN STIRTON, Secretary, 

8 Gioboe IV. Bbidqb, EdinbubgR. 

1 Firms are not admitted as Members ; but if one partner of a firm beoomea a Member, the 
firm is allowed to exhibit at Members’ ratM. 

9 Candidates claiming to be on the 10s. list must state under which of the above designations 
they are entitled to be placed on it. 
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ESTABLISHMENT FOR 1916-1917. 


Pre»f)5ent. 

'Peb earl of IIOSEBKRY, K.O., K.T., Dalmeny Park, Edinburgh. 

The Karl of Haddington, Tyninghame, Prestonkirk. 

The Marquis of Ltnliihgow, llopotoun House, South Quoeusferry, 
Colonel Wardljlw Ramsay of Whitehill, Roscwell. 

Sir Robert Kirk Inoubs, 2 Strathearn Road, Edinburgh. 

Year of ffitbmatg Wkttioxfi. 

Kleotlon. 

I Sir Hbnry Dundas, Bart., Polton House, Lasswade. 

George Bean, West Ballochy, Montrose. 

Peter M ‘Intyre, Tighuablair, Oomrie. 

Walter Biggar, Grange Farm, Dalbeattie. 

William Macdonald, Strowau, Auiifield Hoad, Inverness, 

W. Steuart Foihuingham, of Fothriiigham and Murthly, Murthly. 
Sir Hugh Shaw Stewart, Bart., C.B., of Greenock and Blackball, 
Ardgowan, Greenock. 

Lord Dunglass, Springhill, Coldstream. 

( A. F. Irvine of Drum, Drumoak. 

Colonel G. J. Fergusson -Buchanan of Auchentorlie, Bowling. 

James M ‘Queen of Crofts, Dalbeattie. 

D. A. Stewart, Lochdhu, Nairn. 

R. D, Thom of Pitlochie, Gateside. 

William Klliot, Lanark 

George W. Constable, Traquuiv Estate Office, Innorleitlien, 

G. Bertram Shields, Dolphingstone, Tranent. 

( William Cabrick, The Baad, Stirling. 

Murray Little, Summerbill, Annan. 

P. B. Maointyre, Findon Mains, Conon Bridge, 

William Mungall of Transy, Dunfermline. 

Major W. T. R. Houldsworth, Kirkbride, Maybole. 

Samuel Strang Steel of Philiphangh, Selkirk. 

James Elder, Athelstaneford Mains, Drem. 

John P. Sleigh, St John’s Wells, Fyvie. 

Major F. J. Cariiuthehs of Dormout, Lockerbie. 

Lord Lovat, C. H., D.S.O.. &c., Beaufort Castle, BeauAy. 

Hugh Martin, Flowerdale, Kinrossie, Perth. 

1216 Wallace, Patou Street, Glasgow. 

• ^ John Elliot, Meigle, Galashiels. 

Robert Park, Brunstane, Portobollo. 

M?ijnr Alexander T. Gordon of Newton, Tusoh. 

\ Brig. -General Archibald Stirling of Keir, M.P., Dunblane. 
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SxttaiicMnsrs Sltettsw. 

! Ch4elib8 DoxroLi.s, D.Sc., of Auchlochan, Lemnahagow. 

Sir Arohibald Buohak Hrfbttrn of Smeaton, Bart., Latham, Had- 
dington. 

Robbrt Maodiarkid, Gorries, Lochawe. 

The Hon. A, D. Murray, Scones Lethendy, Perth. 

0. H. SooTT Plummer of Sunderland Hall, Selkirk. 

William Poole, Englewood, Blackball. 

John C. Robertbon, Fodderty, Dingwall, 
f Harry Armour, Niddrie Mains, Winchburgb. 

1916 4 Hugh M. Leadbbtter, Knowesouth, Jedburgh. 

( Robert Macmillan of Holm of palquhaim, Woodlea, Moniaive. 

Sijaio IBisttict. 

( Thomas Blair, Hoprig Mains, Gladsmuir. 

Alexander Cowan, Valleyfield House, Penicuik. 

J. G. Dudgeon, Easter Dalmeny, Dalrneny. 

John R. Findlay of Aberlour, 27 Drumsheugh Gardens, Edinburgh. 
Harry Hope, M.P., Barneyhill, Dunbar. 

William Inglis, Bonnington Park House, Newhaven Rd., Edinburgh. 
A. D Macdonald, Yester Estates Office, Gifford. 

A. J. Meldrum of Dechmont, Uphall. 

George G. Mercer, J.P., Southfield, Dalkeith. 

V Phipps 0. Turnbull, Smeaton, Dalkeith. 

David Wilson, D.Sc., of Carbeth, Killearn, Treasurer, 

Alex. Cross of Knockdon, 19 Hope Street, Glasgow, Honorary Secretary, 
Rev. A. Wallace Williamson, D.D., 44 Palmerston Place, Chajplavn, 
John Stirton, Secretary, 

Edward M. Cowie, Chief Clerk cmd Cashier, 

A. S. Cavers, Second Clerk. 

William Home Cook, G.A., 42 Castle Street, Auditor, 

J. F. Tocher, D.Sc,, F. I. C., 41^ Union Street, Aberdeen, Chemist. 
Professor R. Stanfield, A.R.S.M., M.Inst.C.E , F.R.S.E., 24 Mayfield 
Gardens, Edinburgh, Consulting Engineer, 

A. N. M* Alpine, 6 Blythswood Square, Glasgow, Consulting Botanist. 

R. S. MacDouqall, M.A., D.Sc., 9 Dryden Place, Consulting EiUomologist, 
Tods, Murray, & Jamieson, W.S., 66 Queen Street, Law Agents, 
William Blackwood & Sons, 46 George Street, Publishers. 

Henry Munro, Ltd., 82 Mitchell Street, Glasgow, Advertising Agents, 
Hamilton & Inches, Princes Street, Silversmiths. 

Alexander Kirkwood & Son, 9 St James' Square, Medallists. 

D. Macandrew k Co., 120 Loch Street, Aberdeen, Showyard Contractors, 
Andrew Brown, Messenger. 

Cfiaittnan of ISoarh of Sftecioto. 

CHARLES DOUGLAS, D.Sc., of Anchlochan, Lesmahagow. 

Chairmen of (iTominitteea. 

Argyll Naval Fund , , Major John Gilmour, M.P. 

2. Fincmcef Chambers^ and Law David Wilson, D.Sc., of Carbeth. 

S. Publications , , , Charles Douglas, D.Sc., of Anchlochan. 

4. Shews . . . . C. H. Soon Plummer of Stmderland Hall. 

6, Science .... David Wilson, D.Sc., of Carbeth. 

6. General Purposes . , Charles Douglas, D.Sc., of Anchlochan. 

7 , Education .... Alexander Cross of Knockdon. 

8, Forestry .Sir Archibald Buohak Hxfburn, Bart., 

Letham, Haddington. 
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COMMITTEES, 1916-1917. 


1. AKQTIJ. ITAVAI. FUITD. 

Major JoHK Gimioub, M.P., yr. of Montrave, Pollok Oaatle, Newton 
Mearns, Oonwnsr, 

Sir AROHiBiiLB Buchan Hepburn of Smeaton, Bart., Letham, Haddington. 
Sir J. Patten MaoDougall, K.O.B., 39 Heriot Row, Edinburgh. 

Sir Kenneth Mackenzie of Gairloch, Bart., 10 Moray Place, Kdinburglj. 
John Maolachlan of Maclachlan^ Castle Lachlan, Strachur. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow. 

David Wilson, D.Sc., of Carbeth, Kiileam. 

Charles Douglas, D.Sc., of Aucklochan, Lesmahagow. 

S. imrANCS. CHAMBSB8* AinD I.AW, 

David Wilson, D.Sc., of Carbeth, Kiilearn, Convener. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow, Vice-Convener. 
Alexander Cowan, Valleyfield House, Penicuik. 

Jas. I. Davidson, Saughton Mains, Corstorphine. 

James Elder, Athelstaneford Mains, Drem. 

William Elliot, Lanark. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Letham, Haddington. 
Hugh M. Leadbetter, Knowesouth, Jedburgh. 

Peter McIntyre, Tighnablair, Comrie. 

Robert MacMillan of Holm of Dalqubairn, Woodlea, Moniaive. 

0. H. Scott Plummer of Sunderland Hall, Selkiik. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Chairman, 
ex ojicto. 

William Home Cook, O.A., Auditor, ex officio. 

8. PtJBIiICATIOK’8. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Convener. 

James Elder, Athelstaneford Mains, Drem. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Letham, Haddington. 
Murray Little, Summerhill, Annan. 

Peter M'Inttrb, Tighnablair, Comrie. 

Robert MacMillan, of Holm of Dalqiihaim, Woodlea, Moniaive. 

G. Bertram Shields, Dolphingstone, Tranent. 

Sir Hugh Shaw Stewart, Bart., C.B., of Greenock and Blackball, 
Ardgowan, Greenock. 

R. D. Thom of Pitlochie, Gateside. 

David Wilson, D.Sc., of Carbeth, Kiilearn. 

Alex. Cross of Knockdon, Hon. Secretary, ex officio. 

4. BHOWB. 

C. H. Scott Plummer of Sunderland Hall, Convener. 

H. M. Leadbettbr, Knowesouth, Jedburgh, Viee-Convener. 

George Bean, West Ballochy, Montrose. 

Walter Biooar, Grange Farm, Dalbeattie. 

Thomas Blair, Hoprig Maina, Gladsmuir. 

William Garrick, The Baad. Stirling. 

Major F. J. Garruthers of Donnont, Lockerbie, 

George W. Constable, Traquair Estate Office, Innerleithen. 

Alexander Ogwan, Valleyfield House, Penicuik, 

Jambs I. Davidson, Saughton Mains, Corstorphine. 

J, G. Dudgeon, Easter Dalmeny, Dalmeny. 

Sir Henry Dundas, Bart. Pol ton House, Lasswadc, 

Lord Dukglass. Springhill, Coldstream. 

JoifN Elliot, Mei^e, Galashiels. 

William Elliot, Lanark. 
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Colonel G. J. FEBaussoN-BuoHAHAM of Anohentorlie, Bowling; 

John E. Findlay of Aberlour» 27 Drnmshetigli GortoSs E^bnrgb. 

Major A. T. Goedon of Newton, Inscb. 

Sir Abohibald Bttohan Hepbubn of Smeaton, Bart., Haddington. 

Hauby Hope, M.P., Barney hill, Dunbar. 

Sir Robbkt K. Inohbs, 2 Stratheam Road. 

William Inglis, Bonnington Park House, Newhaven Road, Sdmburgb. 
Lord Lovat, O.B., D.S.O., &c., Beaufort Castle, Beanly. 

Robert Macdiabmid, Corries, Lochawe. 

A. D. Macdonald, Yester Estotes Office, Gifford. 

William Maodonald, Strowan, AnnfieldRoad, Inverness. 
pBTER M‘Intyrb, Tighnablair, Oomrie. 

P. B. Maointtrb, Mains of Flndon, Conon Bridge. 

Robert MaoMillan ot Holm of Dalquhaim, Woodlea, Moniaive. 

Jambs M*Qubbn of Crofts, Dalbeattie. 

Hugh Martin, Flowerdale, Kinrossie, Perth. 

A. J, Meldeum of Dechmont, Dphall. 

George G. Merobr, J.P., Southfield, Dalkeith. 

William Munqall of Transy, Dunfermline. 

The Hon. A. D. Murray, Scones Lethendy, Perth. 

Robert Park, Brunstane, Portobello. 

WiLiJAM Poole, Englewood, Blackhall. 

John C. Robertson, Fodderty, Dingwall. 

G. Bertram Shields, Dolphingstone, Tranent. 

John P. Sleigh, St John’s Wells, Fyvie. 

Samuel Strang Steel of Philiphaugh, Selkirk. 

D. A. Stewart of Lochdhu, Naim. 

Sir Hugh Shaw Stewart of Greenock and Blackhall, Bart., C.B., 
Ardgowan. 

Brig. -General Archibald Stirling of Keir, M.P., Dunblane. 

PHti>PS 0. Turnbull, Smeaton, Dalkeith. 

Duncan Wallace, Paton Street, Glasgow. 

David Wilson, D.Sc., ofOarbeth, Killearn, Treasurer, ex officio, 
Alexander Cross of Knockdon, Hon. Secretary, ex officio. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Chairman, «aj 
Professor R. Stanfield, 24 Mayfield Gardens, Edinburgh, ICn^neer, ej 
officio. 

6. IMPLEMENTS AND MACHINERY. 

G. Bertram Shields, Dolphingstone, Tranent, Convener, 

Thomas Blair, Hoprig Mains, Gladsmuir. 

George A. Constable, Traquair Estate Office, Innerleithen. 

James Elder, Atholstaneford Mains, Drem. 

John Elliot, Meigle, Galashiels. 

Hugh M. Leadbetier, Knowesouth, Jedburgh. 

William Macdonald, Strowan, Annfield Road, Inverness. 

J. T. McLaren, The Leuchold, Dalmeny. 

Hugh Martin, Flowerdale, Kinrossie, Perth. 

William Poole, Englewood, Blackhall. 

John Sleigh, Strichen Mains, Strichen. 

R. D. Thom of Pitlochie, Gateside. 

Phipps 0. Turnbull, Smeaton, Dalkeith. 

Duncan M. Wallace, Paton Street, Glasgow. 

Charles Douglas, D.Sc., of Auchlochan, Leshmahagow, ex offido. 

David Wilson, D.Sc., of Carbeth, Killearn, ex officio, 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow, ex officio. 
Professor Stanfield, 24 Mayfield Gardens, ex officio. 

e. BCIENCE. 

David Wilson, D.Sc., of Carbeth, Killearn, Convener, 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Virfl Conrenet. 
Walter Biggar, Grange Farm, Dalbeattie. 

James Elder, Athelstaneford Mains, Drem. 

W. Steuart Fothringham, of Fothringham and Murthly, Murthly. 
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Sit Abohibald Buchan Hb^bven of Smeaton, Bart., Haddi^ou. 
William iKaLia, Boanmgton Park House, Newhaven Road, Edinburgh. 

A. f, I&YINB of Drum, Dmmoak. 

MtTHEAY Littlk, Summerhill, Annan. 

A. D, Macdonald, Tester Estates Office, Gifford. 

William Macdonald, Strowan, Annfield Road, Inverness. 

Jambs M‘Qubbn ot Crofts, Dalbeattie. 

Hugh Martin, Flowerdalo, Kinrossie, Perth. 

0. H. Scott Plummer of Sunderland Hall, Selkirk. 

John C. Robertson, Fodderty, Dingwall. 

Q. B. Shields, Dolphingstone, Tranent. 

Sir Hugh Shaw Stewart, Bart., C.B., of Groenock and Blackball, 
Ardgowan, Greenock. 

R. D. Thom of Pitlochie. Gateside. 

Phipps 0. Turnbull, Smeaton, Dalkeith. 

Alexander Cross of Enockdon, Hon. Secretary, ex officio, 

J. F. Tocher, Chemist, ex officio, 

A. N. M ‘Alpine, Botanist, ex offixio, 

R. S. MacDougall, D.Sc., Zoologist, ex officio, 

7. GBSXrEHAl. FUHPOBSS. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Convener, 

George W. Constable, Traqnair Estate Office, Innerleithen. 

Sir Henry Dundas, Bart., Polton House, Lasswade. 

Jambs Elder, Athelstaneford Mains, Drem. 

Sir Archibald Buchan Hepburn oi Smeaton, Bart., Haddington. 

Hugh M. Lbadbeiter, Knowesouth, Jedburgh. 

A. D. Macdonald, Tester Estates Office, Gilford. 

Robert MacMillan of Holm of Dalquhairn, Woodlea, Moniaive. 

Robert Park, Brunstaue, Portobello. 

William Poole, Englewood, Blackball. 

G. Bertram Shields, Dolphingstone, Tranent. 

Sir Hugh Shaw Stewart, Bart., C.B., of Greenock and Blarkball, 
Ardgowan. 

David Wilson, D.Sc., of Carbeth, Killearn, Treasurer, ex officio, 
Alexander Cross ot Knockdon, Hon. Secretary, ex officio, 

8 BDUCATIOlSr. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow, Convener, 
Charles Douglas, D.Sc , of Auchlochan, Lesmahagow. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Haddington. 

David Wilson, D.Sc., of Carbeth, Killearn. 

John Stirton, Secreiwry, 

8. FOBBSTKY. 

Sir Archibald Buohan Hepburn of Smeaton, Bart., Haddington, Convener. 
A. H, Anderson, Kippendavie, Dunblane. 

James I. Davidson, Saughton Mains, Corstorpbine. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow. 

Lord Dunglass, Springhill, Coldstream. 

John R. Findlay of Aberlour, 27 Drumsheugh Gardens, Edinburgh. 

Major John Gilmouk, M.P., yr. ofMontrave, Pollok Castle, Newton Meam.s. 
David Kbir, Lady well, Dunkeld. 

Lord Lovat, O.B., D.S.O., &c., Beaufort Castle, Beanly 
A. D. Macdonald, Tester Estates Office, Gifford. 

Right Hon. Sir Herbert E. Maxwell of Monreitb, Bart., Whauphill. 

Sir Hugh Shaw SiEWARf, Bart., O.B., of Greenock and Blackball, 
Ardgowan. 

Sif John Stirling Maxwell of Pollok, Bart., Polloksbaws. 

John Miohie, M.V.O,, Balmoral, Ballater. 

The Master of Polwarth, Hninbie House, Upper Keith, 

Brig. -General Ahohibald Stirling of Keir, M.P., Dunblane. 

David Wilson, D.Sc., of Oarbeth, Killearn. 
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10. OFnCB-BBABSIBS. 

ComtUtUion: (1) The four Ordinary Director* for the district in which the Show 
for the year is to be held (with the exception of one retiring next year) ; 
(2) one Ordinary Director from each of the other Show districts j and 
(8) the Chairman of the Board, Hon. Secretary, and Treasurer, ex qffieiii, 
( G. B. Shields, Dolphingstone, Tranent 
Edinburgh < Robert Park, Brunstane, Portobello. 

( J AMBS Elder, Athelstaneford Mains, Drem. 

Aberdeen . John P. Sleigh, Stricheu Mains, Strichen. 

Border . George W. Constable, Traquair Estate OflBice, Innerleithen. 
Dumfriee . James McQueen of Crofts, Dalbeattie. 

Glaegow . William Elliot, Lanark. 

Inverness . D. A. Stewart, Lochdhu, Naim. 

Perth . R. D. Thom of Pitlochie, Gateside. 

Stirling . William Carriok, The Baad, Stirling. 

Charles Douglas, D.Sc., of Auchlochan, Chairman, ex ofieio, 

Alexander Cross of Knockdon, Hon. Secretary, ex offieio, 

David Wilson, D.Sc., of Garbeth, KUleam, Treasurer, ex offieio, 

REPRESBKTATIVB8 ON OTHER BODIEIS. 
National Aigricultural Examination Board. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow, Chairman. 
Charles Douglas, D.Sc., of Auchlochan, Lesmahagow. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Haddington. 

David Wilson, D.Sc., of Carbeth, Killearn. 

John Stirton, Highland and Agiicultural Society. 

Edinburgh and East of Scotland College of Agriculture. 

Sir Arohd. Buchan Hepburn of Smeaton, Bart., Haddington. 

George G. Merger, J.P., Southfield, Dalkeith, 

West of Scotland Agricultural College. 

Sir Hugh Shaw Stewart, Bart., C.B., of Ardgowan and Blackball, 
Ardgowan, Greenock. 

John M‘Caio of Belmont, Stranraer. 

Aberdeen and North of Scotland College of Agriculture. 
William Duthir, Tarves. 

Dr J F. Tocher, 41 J Union Street, Aberdeen. 

Royal (Dick) Veterinary College. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Haddington. 

G-lasgow Veterinary College. 

Alexander Cross of Knockdon, 19 Hope Stieet, Glasgow. 

Scottish Milk Records Association. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow. 

John M*Caio of Belmont, Stranraer. 

Sir Hugh Shaw Stewart, Bart., C.B., of Greenock and Blackball. 


MEETINGa 

General Meetings. — By the Charter the Society must hold two General 
Meetings each year, and, under ordinary circumstances, they are held in the 
months of January and June, in the Society’s Hall, 8 G^eorge IV. Bridge, 
for the election of Members and other business. Twenty a quorunf. 

By a resolution of the General Meeting on 16th January 1879, a General 
Meeting of Members is held in the Showyard on the occasion of the Annual 



XXAXnrATXOKS VOB 1917. 


11 


Show. Tbu year no meeting will be held, on account of the decision of 
the Directoie not to proceed with the Show. 

With reference to motions at General Meetings, Bye-Law No. 10 pro- 
ridee— That at General Meetings of the Society no motion or proposal 
(except of mere form or courtesy) shall be submitted or entertain^ for 
immediate decision unless notice thereof has been given a week previously 
to the Board of Directors, without prejudice, however, to the competency 
d! making such motion or proposal to the effect of its being remitted to 
the Directors for consideration, and thereafter being disposed of at a 
future General Meeting.” 

Oenaral Show at Bdlnburgh. — At the Meeting of the Board of 
Directors, on 29th November 1916, it was decided, on the unanimous 
recommendation of the Shows Committee, that no Show be held in 1917. 
(See Beport of General Meeting — inside page of back cover.) 

Directors’ Meetings. — The Board of Directors meet (except when 
otherwise arranged) on the first Wednesday of each month from Novem- 
ber till June inclusive, at half- past one o’clock p.m., and occasionally as 
business may require, on a requisition by three Directors to the Secre- 
tary, or on intimation by him. Seven a quorum. 

Committee Meetings. — Meetings of the various Committees are held 
as required. 

Nomination of Directors. — Meetings of Members, for the purpose 
of nominating Directors to represent the Show Divisions on the Board 
for the year 1918-1919, will be held at the places and on the days after 
mentioned 

1. Edinburgh, Market Buildings, Gorgie, Wed., 30th Jan. 1918, at 2. 

2. Cupar, Tues., 19th Feb. 1918, at 2. 

{In 1919 the Meeting will he hdd in Cupar~Fife, In 3920 and 1921 
the Meetings will he held at Perth.) 

3. Glasgow, North British Eailway Hotel, Wed., 20th Feb. 1918, at 1. 

4. Stirling, Golden Lion Hotel, , . Thur., 2l8t Feb. 1918, at 1.30. 

6. Border, Railway Hotel, St Boswells, . Thur., 28th Feb. 1918, at 1. 

6. Aberdeen, Imperial Hotel, . . . Fri., 1st Mar. 1918, at 2.30. 

7. Inverness, Station Hotel, . . . Tues., 5th Mar. 1918, at 12.30. 

8. Dumfries, King’s Arms Hotel, . . Wed., 13th Mar. 1918, at 1.30. 

The nomination of Proprietor or other Members paying the higher 
subscription must be made in the 4th, 6th, 7th, and 8th Divisions ; and 
the nomination of Tenant-Farmer or other Members paying the lower 
subscription, in the Ist, 2nd, 3rd, and 5th Divisions. 

Retiring Directors are not eligible for re-election until after the lapse 
of at least one year. 


EXAMINATIONS. 

Agriculture. — ^The Examination for 1917 for the National Diploma in 
Agriculture will be held at the University, Leeds, on Saturday, 21st 
April, and following days. Entries close on 1st March. 

Dairy. — The Examination for 1917 for the National Diploma in Dairy- 
ing will be held at the Dairy School, Kilmarnock, on Friday, 21st 
September, and following days. Entries close on 15th August. 

Ebrestry. — ^The Examination for the Society’s Certificates in Forestir 
• will be held at 3 George IV. Bridge, Edinburgh, on 27th, 28th, and 29th 
March 1917. Entries close on 26th February. 
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AGRICULTURAL EDUCATION 

By a Sapplementary Charter under the Great Seal, granted in 1856, the 
Society is empowered to grant Diplomas. 

From 1858 to 1899 the Society held an annual Examination for Cer» 
tificate and Diploma in Agriculture. In 1872 the Free Life Membership 
of the Society was granted to winners of the Diploma. In 1884 per- 
mission was given to holders of the Diploma to append the letters 
F.H.A.S. to their names. 

In 1898 it was resolved by the Royal Agricultural Society of England 
and the Highland and Agricultural Society of Scotland to discontinue 
the independent Examinations in Agriculture held by the two Societies, 
and to institute in their stead a Joint > Examination for a National 
Diploma in Agriculture (N.D.A.) This Examination is now con- 
ducted under the management of the “ National Agricultural Examination 
Board ” appointed by the two Societies. In the year 1903, on the invita- 
tion of the two Societies, the Board of Agriculture and the Scotch Educa- 
tion Department agreed to appoint a representative from each to act on 
the Examination Board. Professor Middleton represents the former and 
Sir John Struthers, K.C.B , LL 1 ) , tlie latlei body 


REGULATIONS FOR EXAMINATION IN THE 
SCIENCE AND PRACTICE OF AGRICULTURE 

REGULATIONS 

1. The Societies may hold conjointly, under the management t>f the 
National Agricultural Examination Board appointed by them, an Annual 
Examination in the Science and Practice of Agriculture, at a convenient 
centre. 

2. Candidates who pass the Examination will receive the National 
Diploma in Agriculture — the Diploma to be distinguished shortly by the 
letters “N.D.A** 

3. The Examination will be conducted by means of written papers and 
oral Examinations. 

4. In order to be eligible to sit for the Board’s Examination in Agricul- 
ture, a Candidate must — 

(а) Present a certificate from a recognised Agricultural College that 
his attainments in the subjects of General Botany ^ Geology^ General 
Chemistry f Physics and Mechanics ^ as attested by class and other ex- 
aminations, are, in the opinion of the authorities of the College, such as 
to justify his admission to the Board’s Examination ; or 

(б) Produce evidence that he has passed the Ist B.So. or the Inter- 
mediate Examination in Science of a British University ; or 

(c) Present a Senior Certificate obtained at the Local Examinations 
of the Universities of Oxford or Cambridge, and produce evidence tnat 
. he has continued his study of science for at least a year, and has 
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obtained a oer^oate in subject 3 (a) Elementary Chemistry and 
Physics, (6) Botany of Group H of the Oxford Higher Local Examina- 
tion, or in Subjects 1, Elementary Oiiemistry and Physics, and 4, Botany 
of Group E of the Cambridge Higher Local Examination ; or 

(d) Present an Intel mediate Leaving Certificate of the Scotch Educa- 
tion Department, and produce evidence that he has continued his studies 
for at least another year and has obtained the Higher Leaving Certificate 
in Science (including Chemistry and Botany). 

6. In the case of students who satisfy the Board that they have not had 
the facilities for obtaining the foregoing certificates, the Board will be pre- 
pared to consider evidence of equivalent attainment, 

6. Candidates will have the option of taking the whole of the following 
eight papers at one time, or of sitting for a group of any three or four in 
one year and the remaining grouji of four or five in the next year. 



Subject. 

Maximum 

Marks. 

Pass Markb 

1. 

Practical Agriculture (First Paper) . 

300 

180 

2. 

Practical Agriculture (Second Paper) . 

300 

180 

3. 

Farm and l^tate Engineering — 




(a) Surveying \ 

\h) Farm Buildings [• 

(c) Machinery and Implements ) 

300 

160 

4. 

Agricultural Chemistry .... 

300 

150 

5. 

Agricultural Botany .... 

300 

150 

6. 

Agricultural Book-keeping 

200 

100 

7. 

Agricultural Zoology .... 

200 

100 

8. 

Veterinary Science 

200 

100 



2100 

1110 


7. A Candidate who obtains not less than three-fourths (1575) of the 
aggregate maxim tim marks (2100) in the entire Examination will receive the 
Diploma with Honours, provided that he obtains not less than three-foui ths 
(450) of the maximum marks (600) in the two Practical Agriculture papers. 

8. Candidates electing to take the entire Examination at one time and 
failing in not more than two subjects may appear for these subjects in the 
following year. Failure iu more than two subjects will be regarded as failure 
in the whole Examination. 

9. Candidates electing to take the Examination papers in two groups and 
failing in a single subject may appear for that subject in the following year. 
Failure in more than one subject will be regarded as failure in the group. 

10. Non-returnable fees must be paid by Candidates as follows : — 

Entire Examination .... Four guineas. 

Group of Subjects .... Two guineas. 

One or two Subjects .... One pound. 

11. The Board reserve the right to postjK)ne, abandon, or in any way, or 
at any time, modify an Examiua&iou, and also to decline at any stage to 
admit any particular Candidate to the Examination. 


The Examination will take place at the Leeds University on Satpkdat, 
Apeil 21, 1917, and days of the following week. 
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Forms of applioation for permission to sit at the Examination may be 
obtained from **The Secretary, Royal Agrioultoral Society of England, 16 
Bedford Square, London, W.C.,** or from “The Secretary, Highland and 
Agricultural Society of Scotland, 3 George IV. Bridge, Edinburgh,” and 
must be returned duly filled up not later than Thubsday, Mahoh 1, 1917, 
when the Entries will close. 

16 Bbdfo&d Squakb, London, W.C., 

December 1916. 


SYLLABUS OF SUBJECTS OF EXAMINATION 

PRACTICAL AGRICULTURE. 

I. —First Paper, 

1. British Farming. — Arable, stock-raising, dairying — Approximate 
areas covered by the difl’erent systems — Typic^ examples of each — Area 
in Great Britain under chief crops — Numbers of live stock— The recent 
history of agriculture — Short summary of agricultural returns. 

2. Climate . — The efiect of climate on farming practice — Rainfall — 
Temperature — Prevailing winds — Weather forecasts. 

3. &oiU . — The influence of geological formations on the systems of 
farming — Classification of soils — Character and composition — Suitability 
for cultivation — Reclamation — Drainage — Irrigation — W arping — Appli- 
cation of lime and marl — Bare fallows — Tillage — Subsoiling— Deep and 
thorough cultivation. 

4. Manures . — The manures of the farm — The treatment of farmyard 
manure — The disposal of liquid manure and sewage — General manures — 
Special manures — Field trials of manures — The application of manures — 
Period of application and amounts used per acre — Unexhausted value of 
manures and feeding-stufik. 

5. Crops. — Wheat, barley, oats, rye, beans, peas, potatoes, turnips, 
swedes, mangolds, forage plants, hops, and other crops — Their adaptation 
to different soils and climates — Varieties — Selection of seed — Judging 
seeds— Cultivation, weeds and parasitic plants, best methods of pre- 
vention and eradication — Harvesting — Storing — Cost of production — 
Improvement of crops by selection and hybridising — Field trials — 
Methods which the farmer may adopt — Selection to resist disease — The 
principles of rotations — Rotations suitable for different soils and climates 
— Rotations and the maintenance of fertility — Green manuring — Legu- 
minous crops in rotation — Catch crops — The advantages and disadvantages 
of rotations — Specialised farming. 

II. —Second Paper. 

6. Live Stock . — The different breeds of British live stock — Their oiigin, 
characteristics, and comparative merits — Suitability for different districts 
— Breeding — General principles — Selection — Mating — Crossing— Bearing 
and general management — Breeding and rearing of horses, cattle, sheep, 
pigs and poultry — Rearing colts and raising store stock — The foods oi 
the farm — Their composition and suitability for different classes of stock 
—Purchased foods— Composition and special value — Rations for different 
kinds and ages of stock— Cost of producing beef, mutton, pork, and milk 
-»Cost of feeding farm hones. 
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7. The disposal of Crop, Produce^ cmd 5^ocilr.— Marketing grain and other 
cropa*— Sale of ato^ — Live weight— Dead weight. 

8. The production and treatment of milk — The manufacture of 
cheese, butter, The utilisation of by-producta. 

9. Fa/rming Capiito/.— Calculations of the stocking and working of 
arable, stock, and dairy farms — Labour on the farm— Farm valuations— 
Bent and taxes. 

10. Renting a Farm . — Indications of condition, productive power, and 
stock-carrying capacity — Leases — Conditions of occupancy, 

N.B . — It is essential that a Candidate know his subject pr^tically^ cmd 
tkcU he satisfy the Examiner of his familiarity with farm routine. 


III.— FABM AND ESTATE ENGINEEBING. 

Surveying. 

1. The use and adjustment of instruments employed in Surveying and 
Levelling. 

2. Land surveying by chain — Plotting from field book, and determina- 
tion of areas surveyed — The simpler “ field problems.” 

3. Levelling and plotting from field book. 

4. A Bufiicient knowledge of Trigonometrical Surveying for the de- 
termination of heights and distances by Theodolite. 

5. A knowledge of the various classes of maps published by the 
Ordnance Survey Department and their Scales. 


Farm Buildings. 

6. Roads, Fences, and Land Drainage. — The construction and mainte- 
nance of farm roads, fences, and ditches — Drains, and cost. 

7. Buildings. — Buildings reauired on different classes of farms — Econ- 
omical arrangement of farm buildings — Materials — Construction — ^Ven- 
tilation — Drainage — Water supply — Dimensions of dairy, stables, cow- 
sheds, yard, courts, and piggeries — Accommodation for power — Implement, 
machinery, and cart sheds — Hay and grain sheds — Shelter sheds — Storage 
of manure — ^Approximate cost of farm buildings for sizes of farms and 
system of farming. 


Machinery and Implements. 

8. Power, — The principle of action, construction, and method of working 
of steam, gas, and oil engines, petrol motors, and boilers — Estimation of 
the brake horse-power of engines— Caie and management of engines and 
boilers — Power derived from water — Measurement of the quantity of 
water flowing in a stream — ^Water wheels — Turbines — Pumps, principle 
of action and construction — Flow of water through pipes — Windmills — 
Cost and working expenses in connection with the above. 

9. Agricultural Machinery. — The mode of action and the general priA- 
ciples involved in the construction and working of farm implements and 
machinery— Pulleys and belting— Power transmitted by belts— Toothed 
gearing — Shafting and bearings — Lifting appliances — Strength and care 
of chains — Lubrication — Construction of simple concrete foundations for 
enginc^ and machines. 

10. Implements of Heaping machines — ^Mowing madiines 

— Bakes — ^Tedders-^weeps — Elevators— Potato raisers. 
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11. ImplemenU of Trcmiit, — Carts, waggons, rick lifters, traction 
engines, motors. 

12. Threshing and Food-preparing Machinery, — Threshing machines, 
screens, winnowers — Hummelers, chaff cutters — Pulpers—Caie breakers. 

13. Dairy Appliances. — Milking machines — Cream separators — Churns 
and other butter-working appiances— Milk delivery cans — Cheese- 
making utensils— Vats and presses. 

N.B. — Each Candidate shovld have with him at the Emrmnaiion a fair 
of compasses^ scales of equal parts^ including a scale of one chain to an tnch^ 
and tne scale fitting the Ordnomce mapy or 25*344 inches to the milcy a 
mall protractor y a set squarcy and a straight-edge ah(mt 18 inches in length. 

Candidates are expected to have had some experience with agricvltural 
machinery and implements under actual working conditionSy and to he 
capable of illustrating their answersy when necessary y by intelligible sketches 
or diagrams. 


IV.— AGRICULTURAL CHEMISTRY. 

1. The Atmosphere . — Its composition and relations to plant and animal 
life. 

2. Wader . — Rain water — Soil water and drainage — Drinking water — 
Sewage and irrigation. 

3. The SoU. — Origin, formation, and classification of soils — Sampling — 
Analysis — Composition of soils — The chemical and physical properties of 
soils — The water and air of the soil — Biological changes in the soil — The 
soil in relation to plant growth — Fertility-Causes of infertility — Im- 
provement of soils. 

4 Manures. — Theories of manuring — Classification of manures — Origin, 
nature, and characteristics of manures — Manufacture of manures — Com- 
position, analysis, adulteration, and valuation of manures — Farmyard 
manure and other natural manures — Green-manuring — Liming, marling, 
claying — Artificial manures, their origin and manufacture — Fertilisers 
and Feeding Stuffs Act— Sampling of manures. 

5. Foisonsy AntisepticSy and Preservatives . — General chemical composition 
and character of insecticides, fungicides, antiseptics, and preservatives 
used on the farm. 

6. Plants and Crops . — Constituents of plants — Assimilation and nutri- 
tion of plants — Sources of the nitrogen and other constituents of plants — 
Germination — Action of enzymes — Composition and manurial require- 
ments of farm crops — Food products derived from crops — Manuring 
experiments. 

7. Animals.— Composition of animal body — Animal nutrition — Diges- 
tion — Assimilation, metabolism, respiration, and excretion. 

8. Foods and Feeding . — Constituents of foods — Origin, nature, and 
composition of chief feeding-stuffs — Sampling, analysis, and adulteration 
of foods— Nutritive value and digestibility of food — Functions of chief 
food constituents — Energy values — Relation of foods to the production of 
work, meat, milk, and manure — Manurial residues of foods. 

9. Dairy Chemistry . — The composition of milk, cream, butter, cheese, 
&c. — Conditions which influence the composition of milk and milk pro- 
ducts — Action of ferments and enzymes on milk and milk products — 
Milk-testing— Analysis and adulteration of dairy products. 

N.B. — Candidaies are required to bring their Laboratory Notes to the Oral 
Examination in this sulfect. 
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V.— AGBICULTUKAL BOTAi^Y. 

In addition to a general knowledge of the morphology, histolo^, and 
physiology of plant^ candidates wiU be expected to possess a detailed 
knowledge of the following subjects 

British grasses of agricultural importance : recognition of at any stage 
of growth. Habitats of important species. Constitution of the grass 
flora of good meadows and pastures. Composition of seed mixtures for 
temporary and permanent levs on various soils. The effects of arti- 
ficial manures on the flora of grass land. 

The weeds of arable and grass land. Poisonous and parasitic weeds. 
Methods of distribution by seed and vegetatively : of eradication. Weeds 
as soil indicators. Eecognition of the seeds of the common weeds, par- 
ticularly those characteristically found in clover, grass, &c., seed. 

The chief varieties of wheat, barley, oats, clovers, roots, and other farm 
crops : their suitability for various climatic and soil conditions. The 
identification of the more important types of cereals by means of their 
grain characters. Characteristics of good and bad samples of cereals. 

Materials used in feeding- cakes and meals : identification of. 

Crafting, pruning, and the management of oifchards. 

Plant-breeding. Principles of heredity in plants. Pure lines. Fluc- 
tuating variability. Selection. 

Disease in plants. Diseases due to the attacks of parasitic fungi. Be- 
sistance to disease : conditions affecting. The life-history of the more 
important species of Plasmodiophora, Synchytrium, Phytophthora, 
Peronospora, Spheero theca, Nectna, Claviceps, Sclerotinia, Ustilago, 
TiUetia, Puccinia, Polyporus, Armillaria, and of any fungoid diseases 
scheduled from time to time by the Board of Agriculture and Fisheries. 

Yeasts and fermentation. 

The general outlines of bacteriology : nitrogen fixation, nitrification, 
and denitrification. Putrefaction and the bacteriology of milk, butter, 
and cheese. 


VI.— AGEICULTUEAL BOOK-KEEPING. 

Principles of book-keeping ; single and double entry ; opening books, 
description of subsidiary books, with examples of entries therein ; the 
ledger ; posting ; preparation of trial balance ; valuation of stocks and 
effects ; closing and proving the books, preparation of profit and loss 
account and b^ance-sheet ; ruling off accounts. 

Application of special methods to farms of varying requirements. 

VII.-AGEICXJLTUBAX ZOOLOGY. 

1. The part played by common animals in helping or hindering agri- 
cultural operarions, as illustrated by moles and voles, insectivorous and 
other birds, snails and slugs, useful and injurious insects, arachnids and 
myriapods, earthworms, &c. 

2. Structure of IneecUy especially the external characters. 

3. Idfe-Metorv of IneecU, — Economic importance of different stages. A 
knowledge of the life-history of the principal insect pests as affording a 
basis for appropriate treatment 

4. Clasnfieation of InteoU. — The general characters of the following 
Natural Orders : Coleoptera, Lepidopteray Hymenoptera, Diptera, Hemip- 
ten, Orthoptera, Neuropten. 

VOL: XXIX. 
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5. Aearina injurious to Food Crops and Live Stock. 

6. Pa/tatiHe Worms. — Flukes, Tapeworms, and Threadworms. 

7. Preventive md Remedial meaewree in regard to insects, acarines, and 
worm Parasites — ejr., farm practice in relation to the discouragement of 
Insect Attack. Encouragement of insect-eating birds and mammals. 
Artificial remedies. Insecticides. Treatment for Parasites. 

N.B . — Practical aaquaintance with common ammale^ especially insects 
and worm parasites^ will he expected. Where the Candidate is not ac(fminted 
with the scientific name of an animal^ the generally received English name 
will he accepted. Candiaates are required to bring their Laboratory Notes 
to the Oral Examination in this subject. 


VIII.— VETERINAEY SCIENCE. 

1. Elementary Anatomy and Physiology of the horse, ox, sheep, and pig. 

2. The general principles of breeding — including the physiology of 
reproduction, the laws of heredity, the periods or gestation, and the 
signs of pregnancy in the mare, cow, ewe, and sow. 

3. Dentition as a means of determining the age of horses, cattle, sheep, 
and swine. 

4. The management of farm stock in health and disease. 

The following won the Diploma in 1916 : — 

James Alexander Barbour, Harper- Adams Agricultural College, New- 
port, Salop. 

Harry B, Bbscoby, Guestling, Hastings. 

Robert Campbell Broadpoot, West of Scotland Agiicultural College, 
Glasgow. 

John Dempsey, Royal College of Science, Dublin. 

Herbert Caldwell James, Harris Institute, Preston. 

Joseph W. Kirkham, Midland Agricultural and Dairy College, Kingston, 
Derby. 

John Wilson Reid, West of Scotland Agricultural College, Glasgow. 
John George Rhynehart, Royal College of Science, Dublin. 

Arthur Musgrave Smith, Leeds University. 

Narayan R. K. R. Zanane, Downing College, Cambridge. 

No candidate on this occasion reached the honours standard. 


Examination Pafiss of Past Years. 

Copies of the Papers set at the Annual Examinations for the National Diploma 
in the Science and Practice of Agriculture, held from 1905 to 1917, may, so far as 
available, be had upon application. Price 6d. per set. 
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VETERINARY DEPARTMENT 


The Society eatabUahed a Veterinary Department in 1823, but by an 
arrangement made with the Boyal College of Veterinary Su^eone^ the 
Society’s examination ceased in 1881. Holders of the Society’s Veterinary 
Cert^cate are entitled to become Members of the Royal College of Veter- 
inary Surgeons on payment of certain fees, without being required to 
undergo any further examination. The number of Students who passed 
for the Society’s Certificate is 1183. 

The Society votes annually eleven silver medals for Class Competition 
to each of the two Veterinary Colleges in Scotland, the one in Edinburgh 
and the other in Glasgow. 
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FORESTRY DEPARTMENT 

The Society grants First and Second Class Certificates in Forestry. 

1. An Examination will be held each alternate year about the month 
of April. 

2. Next Examination will be held on 27th, 28th, and 29th March, 
1917. Entries close on 26th February. 

3. Candidates must possess — 1. A thorough acquaintance with the theory 
and practice of Forestry. 2. A general knowledge of the following 
branches of study, so far as these apply to Forestry : (a) The Elements of 
Botany and Forest Zoology ; (b) The Elements of Physics, Chemistry, and 
Meteorology ; (c) Forest Engineering, including Land and Timber Measur- 
ing and Surveying ; Mechanics and Construction, as applied to fencing, 
draining, bridging, road-making, and saw-mills ; and Implements of For- 
estry ; (d) Book-keeping and Accounts. 

4. The examinations are open to candidates of any age, may be both 
written and oral, and will include such practical tests as may from time 
to time be decided tf) apply. 

5. The maximum number of marks for each subject is 100 ; Pass marks 
for First-Class Certificate — Forestry, 75 ; all other subjects, 60. Pass 
marks for Second-Class Certificate — Forestry, 60 ; all other subjects, 60. 

6. A Candidate who obtains Pass marks in certain subjects, but fails in 

others, may come up for these other subjects alone, it being understood 
that without the special permission of the Society no Candidate will be 
eligible to enter for more than two subsequent examinations. * 

7. A Candidate who has obtained the Second-Class Certificate may enter 
again for the First-Class Certificate. 

The list of students who obtained certificates prior to 1899 appears in 
the ‘ Transactions,^ Fifth Series, voL xi, (1899). 

The following have since obtained First-Class Certificates : — ^ 

Eric Arthur Nobbs, Department of Agriculture, Cape 

Town, 1899 

George Potts, Grey College, Bloemfontein, Orange River 

Colony, 1899 

Duncan S. Rabagliati, 1 St Paul’s Road, Bradford, . 1901 

Frank Scott, Dumfries House Mains, Cumnock, , . 1903 

William T. Stocklbt, Rose Villa, Garswood, near Wigan, 1906 

A. Frank Wilson, C.D.A. (Edin.), Reedieleys, Auchter- 

muchty, 1907 ‘ 

George Fisher, Farm Brook, Pilling, Garstang, Lancs., . 1909 

John Patten, jun., Hulne Park, Alnwick, . . . ^909 

Alexander Mitchell, Dalmeny Park, Edinburgh, . 1909 

John D. Davidson, Brimstage, Birkenhead, . . .1911 
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Donald Dodll, M.A., A.R.C.Sc., High School, Kelso, 1911 
Jambs W* Maokat, Jerv^ulx Abbey, Middleham, Yorks., 1916 
Harry Watson, Darnaway, Forres 1916 


♦ 

The following have since obtained Second-Class Certificates : — 

William Bruce, B.Sc., East of Scotland College of Agri- 
culture, Edinburgh, 1901 

Rajappier Swaminathan, 66 Jesus Lane, Cambridge, . 1901 

Thomas Usher, Courthill, Hawick, 1901 

Allan Carruth, Lawmamock, Kilbarchan, . . . 1906 

Alex. M. Lumsdbn, Newburn Schoolhouse, Upper Largo, 1906 
Robert M. Wilson, Laws Cottage, Duns, . . . 1906 

Thomas Campbell, Greystoke, Penrith, .... 1906 
Donald Ferguson, Quarry Lane, Lennoxtown, . . 1906 

Charles Pbnrhyn Acrers, Huntly Manor, Gloucester, 1908 
Robert Howie, Beechwood, Arbroath, .... 1908 
John Trotter, D.Sc., 22 West Saville Terrace, Edinburgh, 1908 
James A. S. Watson, Downieken, Dundee, . . . 1908 

Norman H. Pearson, 62 Percy Park, Tynemouth, . . 1909 

Lionel F. Stobart, Royal Agricultural College, Ciren- 
cester, . 1911 

Alexander George Noriwb, Cairnhill, by Turriff, . . 1913 

William Watt, Darnaway, Forres, .... 1913 

William P. Greenfield, 6 Littlefield Lane, Grimsby . 1916 


SYLLABUS OF EXAMINATION 

I.— SCIENCE OF FORESTRY AND PRACTICAL MANAGE- 
MENT OF WOODS. 

I, Principles of Sdentiflc Forestry, — 1. Effects of heat, light, moisture, 
and air-currents on forest vegetation. 2. Effects of depth, porosity, 
moisture, and chemical composition of the soil on forest vegetation. 3. 
Effects of forest vegetation on the soil and air. 4. Rate and extent of 
development, longevity, and reproductive power of trees. 6. Pure and 
mixed woods. 6. Systems of sylviculture, 

II, Forest Organisation, — 7, General ideas regaling a regulated 
system of forest management. 8. Knowledge of working plans of forests. 

III, Practical Management of Woods, — 9. Draining and irrigation. 10. 
Choice of species for various situations. 11. Seed and sowing, including 
nurseries. 12. Planting. 13. Natural regeneration by seed, shoots, and 
suckers. 14. Formation of mixed woods. 16. Tending of young woods. 
16. Pruning. 17. Thinning. 18. Sylvicultural characteristics of the 
principal trees. 

lY. Injwries hy Storms and Fires, — 19. Storms. 20. Fires. 

V. Timber, — 21. Its technical properties. 22. Its defects. 23. Recog- 
nition of different kinds of timber. 24. Processes for increasing its 
durability. 

VI. yjtUisation of Produce, — 26. Uses of wood and other produce. 26. 
Felling.* 27. Conversion. 28. Sessoning. 29. Transport. 30. Sales. 
31. Harvesting of bark. 
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II.— FOBEST BOTANY AND FOEEST ZOOLOGY. 

(a) Forbst Botaitt. 

The fandamental facts of mo^hologr, physiolo^, and dassification of 
p^ts. The structure and function of the plant'CeU and the plant-tissues. 
Their primary distribution. The seconds^ changes they eimibit in con- 
se^enoe of perennation. 

The structure and function of the root and shoot in flowering-plants. 
Buds, their forms and uses. The flower. The fruit. The seed. 

The structure and function of yegetative and reproductive organs of 
fungi. 

Belationship of plants to air, soil, and water. Effect of light, heat, 
and mechanical agencies upon plants. Nutrition. The nature and ele» 
ments of the food of plants. Sources of plant-food. The absorption, 
elaboration, transference, and storage of food. Bespiration and tran- 
spiration. Parasites and saprophytes. Symbiosis. 

Growth of plants in length and thickness. Correlation of growth, 
pruning. Germination of seeds. Formation of wood and bark. Heal- 
ing of wounds. 

Diseases of plants due to faulty nutrition and unfavourable circum- 
stances of growtL Diseases due to attagks of fungi. 

Natural reproduction and propagation by seeds and by buds. Fertil- 
isation of flowers. Hybridisation. Artiflcial propagation by budding, 
grafting, layering, ana cutting. 

The ^aracters of the large groups and classes of the vegetable kingdom. 
The characters of the families of plants which include the chief timber 
trees. The botanical characteristics of the principal British forest-trees 
(including the structural features of their wood). The weeds of the forest 
and their signiflcance. 


(b) Fobsst ZooIiOGt. 

The poup Insecta : its position in the animal kingdom. Structure, 
mode of reproduction, and metamorphosis of insects. The outlines of 
classification of the noup. Conditions favourable to the numerical in- 
crease of insects. Natural checks to increase (e.ff., birds, mammals, para- 
sitic insects). The identification and life-history of the more important 
insects injurious to forest-trees and fruit-trees. The damage caused by 
these insect pests and their mode of attack. The damage caused by 
animals. Preventive and remedial measures. 


III.— PHYSICS, CHEMISTBY, AND METEOBOLOGY. 
Pkyiici. 

Mass, weight, specific gravity, solid, liquid, and gaseous states of 
matter. CapUa^ty, osmose, vapour tension, suction pump, force pump, 

g syphon, barometer, atmospheric pressure. Boyle’s law. Levers and 
uUeys. Heat, measurement of heat, specific heat; transference of 
eat by conduction, convection, and r^iation. Boiling and freezini^? 
Latent heat. The thermometer. The conservatioii and transforfciati& 
of ener^. Light— reflection, refraction, polarisation ; the q^eotnun. 
The rudiments of electricity and magnetism. 
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Chm/iitry, 

Elements. Oxygen, hydrogen, nitrogen, — their preparation, proj>er- 
ties, and chief compounds. Acids, bases, salts. Combustion, oxidation, 
reduction. Sulphur, carbon, phosphorus ; and their compounds, with 
oxygen and hydrogen. Metals — potassium, sodium, calcium, mi^esi- 
um, aluminium, iron, copper, lead, mercury, and their chief compounds. 
Carbohydrates, marsh gas, olefiant gas, alcohol, acetic acid, oxalic 
add. Distillation of wood and coal. 

Met^orclogy, 

The atmosphere, its composition and physical properties. Measure- 
ment of pressure and temperature. The barometer. Bain, hail, snow, 
fog, cloud, dew, the dew-point, hoar frost. The weathering of rocks 
and soils. Gases injurious to vegetation. 


IV.- FOREST ENGINEERING, including LAND AND TIMBER 
MEASURING AND SURVEYING; MECHANICS AND 
CONSTRUCTION as applied to Fencing, Bridging, Road- 

HAKING, AND SaW-MILLS. 

1. The use of the level and measuring-chain. liJeasuring and mapping 
durface areas. 2. The measurement of solid bodies — as timber, stacked 
bark, fagots, &c., earthwork. 3. The different modes of fencing and en- 
closing plantations ; their relative advantages, durability, cost of construc- 
tion, and repairs. 4. The setting out and formation of roads for temporary 
or permanent use. 6. The construction of bridges over streams and 
gullies ; of gates or other entrances. 6. The construction and working 
of estate saw-mills. 


V.— ARITHMETIC— BOOK-KEEPING. 

1. Arithmetic — including Practice, Proportion, and Decimal Fractions. 
2. Book-keeping — including the description of books to be kept, and the 
solution of practical questions in Book-keeping and the preparation of 
Accounts. 
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EXAMINATION PAPERS 

PRACTICAL FORESTRY. 

1. Describe the working plan of any woodland with which you are 
familiar, drawing attention to any defects, and point out how these 
might be remedied. 

2. How would you be guided in deciding what species of trees you 
would select (a) to re-stock a newly cleared area, (&) to plant a stretch 
of rough hill pasture of varying quality? 

3. In planting an area of 200 acres with Larch, Corsican pine. Spruce, 
Sitka Spruce, and Douglas, how would you proceed to make the most^ of 
each species? Name any other species you would introduce, and give 
your reasons for doing so. 

4. (a) What benefits are derived from drainage, and what method and 
system of drainage would you adopt (1) on gently sloping peaty land, 
(2) on a wet clay loam steep slope ? (b) What are the objects and benefits 
of thinning ? 

6. (a) How would you know if a wood (1) 20 years old, (2) 50 years 
old, had a satisfactory degree of density ? (b) What effect has under- 
stocking (1) on the individual tree, (2) on the crop in general? (c) How 
would you treat a 15-year-old plantation composed of an irregular 
mixture of Larch, Scots pine. Spruce, and Douglas? 

6. Describe the plant you would recommend for an extensive property, 
having a good working plan for the woods, containing an abundance of 
varied marketable timber, which it is proposed will be utilised, as far 
as required, for estate purposes. How would you dispose of surplus 
timber ? 

{Three hours allovtedJ) 


FOREST BOTANY AND FOREST ZOOLOGY. 

{A) FOREST BOTANY. 

(Four qvsstiom only to he attempted,) 

1. Write a life-history of the Larch. 

2. Give a general account of the Yascular System of a Dicotyledonous 
stem. 

3. What are the essential features in the structure and mode of life 
of Fungi ? 

4. Compare and contrast Hazel, Lime, and Elm in (a) structure of 
flowers, (i) pollination, (c) dispersal of seed. 

5. Draw and name the parts of a three-year-old branch of a broad- 
leaved forest tree. State the function of each part named. 

{B) FOREST ZOOLOGY. 

(Two questions only to he attempted,) 

1. Give the round of life of any Aphid known to you as a pest on a 
forest tree. 

2. What are the chief insect enemies of the Pine ? Describe in detail 
any one of them. 

3. How would you recognise and distinguish the damage of the 
following : Beech Weevil (Orchestes fagi), Squirrel, Osier W(^vil 
(Cryptorhynchus lapathi), Oossbill, Rabbit, Field Vole? 

{T^o hours allowed,) 
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PHYSICS, CHEMISTEY, AND METEOBOLOGY. 

L Explain the meaning of the terms acids, bases, and salts.” Describe 
the properties of each class, and give examples from substances contain- 
ing calcium and phosphorus. 

2. Describe how the destructive distillation of wood may be carried 
out. State briefly what you know of the composition and value of the 
distillate. Compare the volatile products with those obtained from the 
destructive distillation of coal. 

3. What is meant by atmospheric pressure, and how would you deter- 
mine it? Is atmospheric pressure constant, and if not, what are the 
chief causes of its variation in any locality ? 

4. What do you understand by the term “ element ” ? Name the chief 
propeitiies of elements, classifying into groups those with like properties. 

6. Name the chief factors which operate in bringing about the reduc- 
tion of rocks to soil. Describe separately the mechanical and chemical 
agencies, and give an example of tne operation of each in the process of 
weathering. 

{An hour and a half allowed . ) 


FOEEST ENGINEERING. 

1. The following notes from a Field Book refer to measurements taken 
for the purpose of estimating the quantity of earth to be excavated in 
connection with the construction of a road. 

One side is vertical, and the opposite side has a slope of 1^ to 1. The 
width at the bottom is 18 feet, and the total length is 210 feet, which 
may be assumed to be divided into three equal parts, and the measure- 
ments made at the middle of each part. 

Make a dimensioned sketch of each section, and calculate the total 
amount of earth to be excavated in cubic yards. 


Rise. 

B.S. 

I.S. 

F.8. 

Fall. 

Re<lu(’e(l 

Level. 

Remarks. 


12-86 

5- 26 

6- 59 

5-85 


0. 

1st Section. 


10 96 

7-03 

6*99 

6*72 


0. 

2nd Section. 

• 

• i 

i 

8*90 

6-84 

7*05 

6*26 

! 

0. 

3i*d Section. 
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2. Snw the plen of a field from the following notes to a scale of 1 
chain to the inch, and find the area of the field (see fig. 1). 


Fig.l. 


A 



Alan measure the length of the perpendicular from A to BF). 



— 





Links. 


0 A 

0 B 


0 D 


760 


5 40 


820 

42 

460 


0 C 


630 

25 

310 



0 

600 


© B 



45 

390 




© 0 

30 

260 



610 


© A 

I 


0 B 

1 


© B 
1060 
0 D 
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3. Make up the following Level Book. Plot the eection to a horizontal 
eoale of 1 inc^ to 1 chain and a vertical of 1 inch to 10 feet. 


Rise. 

B.S. 

I.S. 

F.a 

1 

DisUuce 

Links. 

Remarks. 


1-62 



, 30 


B.M. 


7-48 


8*62 

1 

0 

0 A 



10*71 



120 



5-91 


13*66 


260 




8*66 



340 



9*44 


6-37 


480 




8*13 


1 

580 




6*28 


1 

680 



8*38 


4-19 

1 

800 




5 41 



930 




3 25 



1060 



6-66 


0 73 


1200 




8*29 



1360 


1 



^ 11-63 

1 

1 

1550 

OB 1 

1 


4. Describe, with the aid of diagrams, how you would pioceed in the 
field in order to find the height of an object : — 

(a) The base of which you can approach. 

(b) The base of which is inaccessible. 

5. Give dimensioned sketches, showing in crosS'Section a macadamised 
road ; — 

(a) On a bank. 

(b) In a cutting. 

(c) On the side of a hill having a steep sidelong slope. 

How would you provide for drainage 1 

6. Describe and sketch the general arrangement of a portable saw- 
milling plant. 

How is the timber brought to, and taken from, the saw ? 


ARITHMETIC AND BOOK-KEEPING. 

I. Arithmetic. 

1. A piece of timber is 19 feet 6 inches long, 16 inches broad, and 10^ 
inches deep. Its cost is £2, 11s. 6d. Find the cost per cubic foot, stating 
the pence to three places of decimals. 

2. Find by practice the value of 211 tons 11 cwt. 37 lb. ® 9a. 4d. 
per cwt. 

3. A purchases a quantity of timber and sells it to B at a profit of 8 per 
cent. B sells the same timber to C at a profit of 10 per cent. What 
profit per cent would A have made if he had sold the timber direct to C 
at a price the latter paid to B ? State your answer in decimals. 

4^ A rectangular piece of ground 200 yards long and 80 yards broad is 
to be j)lanted with young treea The trees are to be 12 feet apar^ and 
therS is to be a space of 6 feet between the outermost trees ana the 
boundaries. How many trees are required? 
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II. Book-keeping. 

You are the forester on the estate of Craigbeck, At 1st June 1914 the 
balance in bank was £53) while the cash on hand was £7, and there was 
a sum of £169 due to the estate by Alexander Black. The following are 
your transactions during the mouth of June 1914 

1914. 

June 1. Sold to Alexander Black on credit 1000 larch trees ® 8s. 6d. 

It 2. Paid cash for carriage, to be recovered from Alexander Black, 

£5. 

It 4. Sent cheque to Peter Jones in settlement of his account of £40 
for implements, less discount at 5 per cent. 
ti 7. Received rent of cottage, £8 in cash. 

It 9. Purchased from Alexander Black a brown horse the price of 

which, £40, it is arranged shall be set against his account. 
It 11. Received from auctionter and i)aid into bank cheque p. £166, 
being net proceeds of sales by him. 

It 15. Received and paid into bank Alexander Black’s cheque in settle- 
ment of his account to date, allowing liim £6 discount 
It 18. Sent to proprietor cheque p. £250. 

It 23. Paid for young trees by cheque, £18. 

It 30. Drew from bank £20. 

Paid salary and wages, £17. 
fl) Write up Alexander Black’s account in the Ledger. 

(2) Write up the cash book, keeping separate columns for bank, cash, 
ana discount, and showing the balances in bank and on hand at 30th 
June. 

{One hour and a half allowed.) 



DJUBT BVASTMBSrr. 


29 


DAIRY DEPARTMENT 

EXAMINATION IN THE SCIENCE AND 
PRACTICE OF DAIRYING 

This Examination^ instituted in 1897, is conducted by the National 
Agricultural Examination Board, appointed jointly by the Royal Agri- 
oultural Society of England and the Highland and A^cultural Society 
of Scotland. 

REGULATIONS. 

1. The Societies may hold annually in England and in Scotland, under 
the management of the National Agricultural Examination Board appointed 
by them, one or more Examinations for the National Diploma in the Science 
and Practice of Dairying ; the Diploma to be distinguished shortly by the 
letters “N.D.D.’* 

2. The Examinations will be held on dates and at places fiom time to time 
appointed and duly announced. {Note . — This year one examination only will 
be held for both English and Scottish students at the University College and 
British Dairy Institute, Reading). 

3. A non-returnable fee of Two Guineas will be required from each candi- 
date. 

4. Forms of application for permission to sit at the Examination may be 
obtained from “The Secretary, Royal Agricultural Society of England, 16 
Bedford Square, London, W.C,” or from “The Secietary, Highland and 
Agricultural Society of Scotland, 3 George IV. Bridge, Edinburgh,** and 
must be returned duly filled up, with the entry -fee of £2, 2s., on or before 
August 16, 1917. 

6. As a preliminary to the acceptance of an application for permission to 
enter for the Examination, a candidate roust produce : — 

(1) A certificate testifying that he or she has received at least SIX 

session months instruction (not necessarily continuous) in practical 
dairy work at an approved Dairy training institution. 

(2) Evidence that he or she has spent at least SIX months on an 

approved Dairy farm (which period must not run concurrently 
with that referred to in sub-section 1), and that he or she has 
taken part in the work. 

(3) Certificates in a prescribed form, from a recognised institution (or 

recognised institutions) showing that he or she has attended 
approved courses in Chemistry, Bacteriology, and Botany, and has 
satisfied the authorities of the institution of his (or her) fitness for 
admission to the Examination. 

6. In the Examination a candidate will be required to satisfy the Examiners, 
by means of written papers, practical work, and vivd voce, that he or she has — 

(1) A general knowledge of the management of a Dairy Farm, including 
the rearing and feeding of Dairy Stock, the candidate being re- 
quired to satisfy the Examiners that he or she has had a thorough 
training and practical experience in all the details of Dairy work 
^ as pursued on a farm. 

^2) A thorough acquaintance, both practical and scientific, with every- 
thing connected with the management of a Dairy, and the manu- 
facture of Butter and Cheese. 
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(3) Praotioal skill in Didrying^ to be tested by the making of Bntter and 

Cheese. 

Notb. — A candidate mast be prepared to make any one of the 
following varieties of Hard-pressed Cheese, the ^aminer in 
Cheesemaking having the option of saying during the Exam- 
ination what variety a candidate shall make : — 

At the English Centre— Cheddar, Cheshire, or Derby. 
At the Scottish Centre — Cheddar, Dunlop, or Cheshire. 

(4) Capacity for Imparting instruction to others. 

7. The Board reserve the right to postpone, to abandon, or in any way, or 
at any time, to modify an Examination, and also to decline at any stage to 
admit any particular candidate to the Examination. 


DATES OF EXAMINATIONS IN 1917. 

ENGLAND — Saturday, September 16th, and following days, at the 
University College and British Dairy Institute, Beading ; last date 
for receiving applications, Wednesday, August 16th. 

SCOTLAND — Friday, September Slst, and following days, at the 
Dairy School for Scotland, Kilmarnock ; last date for receiving 
applications, Wednesday, August 16th. 


SYLLABUS OF SUBJECTS OF EXAMINATION IN 
THE SCIENCE AND PRACTICE OF DAIRYING 

I.— GENERAL MANAGEMENT OF A DAIRY FARM. 

1. General Manag&fiient of Pcudv/ree and Grope on a Dairy Warm, 

2. BuUdinge, — Situation, Surroundings, Construction, Ventilation, and 
Drainage of Farm Buildings. Suitability of building materials. Water 
supply. Constructicn and arrangement of Dairies : (a) for General 
Purposes ; (6) for Special Purposes. 

3. Foode akd Feeding . — Summer and Winter Feeding of Dairy Cattle. 
Root cropa Green fodder. Ensilage. Different kinds of food and their 
composition. Their effect upon Milk, Butter, and CSieese. Special Foods 
used in Dairy Feeding. Preparation of food for Dairy StocK. Rearing 
and feeding of young Stock. Feeding and management of Pigs ana 
Poult^. 

4 Dairy Cattle in Health and IJiaecw^.—Characteristica of different 
Breeds, and choice of Dairy Cattle. General functions of the organs d 
the animal body. Bteetog. Parturition. Organs which terete ^ 
Process of milk secretion. Changes which food undergoes during digestion. 
Diseases of Dairy Cattle and their remedies. 

IL— MANAGEMENT OF DAIEY. 

1. Milk and Process of Milking. Dairy TTten^ and A^ 

Dliances, band and power. Cooling of MUk. Sep^tion and njmning of 
Esream. Different systems of Cream-raising. X^isatiou of Sl^-^k. 
K^ngofMilk. Importance of Cleanliness. Dweasw spread by Milk. 
KeyLce and sale M Milk. Milk recor^ “ t 

^Accounts. Creameries. Butter and Cheese Fictonei. Different 
systems of Dairying and their oomparatiye returns. 

^2. Btrttsr.— Churns and other Butter-makmg awlian^ 
power. Souring of Cream. Churning. Washing and working of Butter. 
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Packing and transmission of Batter. Salting and keeping 
of ilmtter. Oolourinff. Characteristics of good Butter. 

3* CKmt. — Princi^es of its manufacture. Making of different kinds 
of Cheese (from cream, whole-milk, and skim-milk). Acidity of Milk. 
Use of Bennet and its substitutes. Whey. Appliances for Cheese- 
making. Bipening and storage of Cheese. Packing and sale of Cheese. 
Making of Cream and other soft Cheesea 


III.— CHEMISTBY AND BACTEBIOLOGY. 

— In this Section there wiU be expected of the candidate a sound 
understanding of the scientific principles underlying the practice of 
Dairying, a knowledge of the com^ition, nature, properties, and 
changes undergone by the different substances met with in Dairying, 
and a general acquaintance with the principles of laboratory methods 
so far as Dairying is concerned.] 

1, Gmeral Pnnciples of Chmnistry . — The nature of elements and com- 
pound bodies. The different forms of matter — solid, liquid, gaseous. 
Specific gravity, and instruments for determining it. Temperature, and 
methods of measuring it. Thermometric scales. The influence of tem- 
perature in Dairy operations. Physical and chemical changes involved 
in the following : solution, precipitation, filtration, distillation, oxi^tion, 
and reduction. Acids, Bases, Salts — ^their distinctive properties. Acidity 
and Alkalinity — their influence and quantitative estimation. 

The Atmosphere — its constituents and impurities ; its influence on 
Dairy operations. Atmospheric pressure. 

Water — constituents of pure and natural waters. The impurities of 
water^ and whence derivea The importance of a pure water supply in 
Dairying. 

General knowledge of the elementary chemistry of the followiM sub- 
stances and their compounds so far as met with in Dairying : Potash, 
Soda, Ammonia, Lime, Phosphoric Acid, Alcohol, Acetic Acid, Carbonic 
Acid, Butyric Acid, Lactic Acid, Albumen, Casein, Fats, Milk-sugar, 
Glycerine, Pepsin. 

^pouification of Fats. 

2. Milk <md its Products. — The nature, composition, properties, and 

chemical constituents of milk. Microscopical appearances presented by 
milk. The circumstances that affect the quality and quantity of milk 
produced by the cow. The influence of feeding. Ibe changes which 
occur in the keeping of milk, and how produced. The natural and arti- 
ficial souring of milk. Bennet, its nature and use. Physicsl and chemi<^ 
changes involved in the making and keeping of Butter, and in the manu- 
facture and ripening of Cheese. Separated Milk, Condensed Milk, Fer- 
mented Milk. The use of Preservatives. Methods of Milk-t^tog— 
Mechanical methoda, their theory and practice. A gf ^ 

tih. methods employed in the chemical an^sis of Milk and Butter. 
AdulSon Cream, Butter, and Cheesi^the ways in which 

adulteration is practised, the changes in composition thereby ponced, 

knwledge of the meSiods employed in detecting the ^ 
8 of Feeding. prmcipal ooneWnents of Food 

mSeS. fonctione^they eeviially Tolfil. . The influence, of 

ITnod oonstituente on milk production. Assimilation wd Dig^iom 
AStr^Ss^itotionr Milk « a Food. The relation of Food 

*“ftXw?Oi».-Monlds. Yeaste. Bacteria, ^e prmcipal of 
’Rttitfiirift met with in Dairying — their forms, methods of repr^imtwm, 
Sd^ditil^f ^iSnenc. of phyeicdl agencies upon Bacterial 
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life. Air and Water as carriers of Bacteria. The dianges prodtioed 
Bacteria in milk and its products. Useful foms and their fnncdons. 
fiArmf cd forms and their effects — Coagulation, Discoloration, Taints^ Ac* 
Pathogenic organisms. The classification of organisms — organised fer* 
ments and enz^es. The isolation of Bacteria. Methods of preparatioii 
of pure cultures and their practical use. Nutritive media. Soil ^Msterio- 
lo^ — Assimilation of Nitrogen by Plants — Nitrification — Denitrification. 
Pasteurisation and Sterilisation — the practical application of these to 
Dairy matters. Fermentation and Putrefaction. Disinfectants and 
Preservatives. 

N.B. — Candidatei are required to bring their Laboratory Notes to the 
Oral Excmination in this eubfect. 

IT. -PRACTICAL SKILL IN DAIRY WORK, 

Candidates must be prepared — (1) to produce at or before the Examina- 
tion a satisfactory certificate of proficiency in the Milking of Cows, signed 
by a practical Dairy Farmer, and to satisfy the Examiners by a practical 
test, if so required ; (2) to churn and make into Butter a measured quantity 
of Cream ; and (3) to make one Cheese of each of the following varieties : 
(i) *Hard-pressed, of not less than 30 lb. ; (ii) Veined or blue- moulded, of 
not less than 10 lb ; and (iii) also to make one or other of the following 
Soft Cheeses : Cambridge, Camembert, Coulommier, or Pont PEv6que. 

* A candidate must be prepared to make any one of the following 
varieties of Hard-pressed Cheese: — 

English Students — Cheddar, Cheshire, or Derby. 

Scottish Students— Cheddar, Dunlop, or Cheshire. 

The Examiner in Cheesemaking will intimate the kind of Cheese to 
be made during the Examination. 


V.— CAPACITY FOR IMPARTING INSTRUCTION 
TO OTHERS. 

Candidates must also show mactioally that the^ are familiar with the 
rmnagemmt of a Dairy^ ana are capable of irnpartvng instruction to 
others. 


The following obtained the Diploma in Scotland in 1916 : — 

Lizzie Beveridge, Fullwood Farm, Stewarton. 

Catherine Camprell Jackson, Arichonan, Lochgilphead. 
Margaret Elizabeth Jenkins, Llantwit Vardre Vicarage, Ponty- 
pridd. 

Mart Lochrie, West Kirkland, Wigtown. 

Elizabeth Mollins, Gibbonhill, Troqueer, Dumfries. 

Annie Prichard, Cefn Caernan Uchag, Caerphilly. 

Bessie IIobertron, Belerlain, Dunphail. 

Adelaide M. Thomson, Bedford, Laurencekirk. 

Marion Weir, Westmains, Carnwath. 

Mary Young, Pleasantfield, Ayr. 

The following obtained the Diploma in England in 1916 : — 

Ethel Booth, Lancs. C.C. Dairy School, Hutton, Preston. * 

Margaret Howard, Midland Agricultural and Dairy College, Kingston, 
Derby. 
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Edith Blakohs Hudson, Laiica C.C. Dairy School, Hutton, Preston. 

Joseph William Kirkhah, Midland Agricultural and Dairy College, 
Kingston, Derby. 

Agnes Muriel Barrow Musson, Lancs. C.C. Dairy School, Hutton, 
Preston. 

Margaret Phillips, University College of Wales, Aberystwyth. 

Doris Postlbthwaite, Lancs. C.C. Dairy School, Hutton, Preston. 

Walter Rdbhton, University College and British Dairy Institute, 
Beading. 

Mart. Porshaw Taylor, Midland Agricultural and Dairy College, 
Kingston, Derby. 

Gertrude Mart Weatherall, Midland Agricultural and Dairy College, 
Kingston, Derby. 

Mildred Roberts Spenser Wilkinson, University College and British 
Dairy Institute, Reading. 


Examination Papers of Past Years. 

Copies of the Papers set at the Annual Examinations for the National 
Diploma in the Science and Practice of Dairying held from 1896 to 1916, 
may, so far as available, be had on application. Price 6d. per set. 


VOL. XXIX, 


3 
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CHEMICAL DEPARTMENT 

Gkemist to the Sooiety--J, ¥, Toohek, D.Sc., F.I.C., Crown Mansions, 

41 i Union Street, Aberdeen. 

The object of the Chemical Department is to promote the diffusion of a 
knowledge of Chemistry as applied to agriculture among the members of 
the Society, to carry out experiments for that purpose, to assist members 
who are engaged in making local experiments reauiring the direction or 
services of a demist, to direct memoers in regard to the use of manures 
and feeding-stuffs, to assist them to put the purchase of these substances 
under proper control, and in general to consider all matters coming under 
the Society’s notice in connection with the Chemistry of AgricultiM, 

MEMBEHS* PRIVILEGES IN RESPECT TO ANALYSES. 


MANURES, FEEDING-STUFFS, SOILS, AND 
AGRICULTURAL PRODUCTS. 

The fees for analyses made for members of the Society shall, until 
further notice, be as follows ; — 

The determination of one ingredient in a single sample of a 

manure or of a feeding stufy . . . , , 5s. 

The determination of two or more ingredients in a single sample 

of a manure or of a feeding -atujf, .... 10s. 

For example — 

Linseed and other cakes, for oil or for albuminoids. 

Feeding-meals, ground cereals, for oil or for albuminoids, . 

Bone-meals, for nitrogen or for phosphate, 

Compound manures, for nitrogen or tor soluble phosphates, 

or for insoluble phosphates or for potash, . . v 58. 

Superphosphate, for soluble phosphate or for insoluble 
phosphate, ...... 

Thomas-phosphate powder, for citric soluble phosphate or 
for total phospnate, ..... 

Linseed and other cakes, for oil and albuminoids, &c., 

Feeding-meals, ground cereals, for oil, albuminoids, &c., . 

Bone-meals, for nitrogen, phosphate, &c , . 

Compound manures, for nitrogen, soluble phosphates, 

insoluble phosphates, and potash, . . . llOs. 

Superphosphate, for soluble phosphate and insoluble 
phosphate, ...... 

Thomas-phosphate powder, for citric soluble phosphate 
and total phosphate, . . . . .^ 

Limestone, giving the percentage of lime, . . .£050 

Limestone, complete analysis, . . . . 10 0 

Lime, including ground lime, percentage of alkaline lime, 0 5 0 
ft It If complete analysis, . . 10 0 

Analysis of soil, to determine fertility and recommenda- 
tion of manurial treatment, . . . 1 10 0 

Complete analysis of soil, . . . . . 2 10 0 

Analysis of agricultural products — hay, grain, ensilage, 

roots, &c., . . . . . 10 0 

Theee cha/rges apply ^ordy to analyeee made for agricultural ^r^ee^ and* 
for the Bole and private use ofmembere of the Highland and Agmcuh 
turcd Society who a/re not engaged in the manufactwre or eale jof the 
eubstanoee analyeed. 
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Valuations of manures, according to the Society’s scale of units, will be 
supplied if requested. 

Dairy Proddcb. 


Milk, full analysis, . . . . . £0 10 0 

fi solids and fat, . . . . .060 

tt fat only, . . .026 

Butter, full analysis, . . . . 0 10 0 

ti partial analysis (water and fat), . . . 0 5 0 

Cheese, . . . . . . 0 10 0 


Water. 

Analysis of water ^ to determine puiity and titness for 
domestic use (the Committee reserve power to refuse 
from one member more than two samples annually 
at the reduced fee) at the reduced fee of 10 0 

Miscellaneous. 

Search for poisons in food or viscera, . . . 2 0 0 

Sulphate of copper, percentage of copper and purity, . 0 6 0 

If II complete analysis, . . . 0 10 0 

Arsenic, carbolic acid and tar acids, and other poisons 

used in making sheep dips, insecticides, &c., . . 5 b. to £1 

Samples should be sent (carriage paid) to Dr J. F. Tocher, Crown 
Mansions, 41^ Union Street, Aberdeen. 

NoU to Members sending Samples for Analysis, 

The Directors are anxious to take any steps in their power to expose 
the vendors of inferior fertilisers and feeding-stufPs, and the members 
can give them assistance in this by supplying to the chemist, when send- 
ing samples for analyses, information as to the guarantee, if any, on which 
the gooas were sold, and also as to the price charged. 


INSTEUCTIONS FOE SELECTING SAMPLES FOE ANALYSIS. 

MANURES. 

Any method of sampling mutually agreed upon between buyer and 
seller may be adopted, but the following method is recommended as a 
very complete and satisfactory one : Four or more bags should be selected 
for sampling. Each bag is to be emptied out separately on a clean floor, 
worked through with the spade, and one spadeful taken out and set aside. 
The four or more spadefuls thus set aside are to be mixed together unlti 
a uniform mixture is obtained. Of this mixture one spadeful is to be 
taken, spread on paper, and still more thoroughly mixed, any lumps which 
it may contain being broken down with the hand. Of this mixture two 
samples of about half a pound each should be taken by the purchaser or 
his agent, in the presence of the seller or his agent or two witnesses (due 
notice having been given to the seller of the time and place of sampling), 
and these samples should be taken as (quickly as possible, and put into 
bottles or tin cases to prevent loss of moisture, and having been labelled, 
should be sealed by the samplers — one or more samples to be retained by 
the^ purchaser, and one to be sent to the chemist for analysis. 

1 Cases containing bottles for water samples and instmotions for sampling are sent 
fn>m the laboratory on apijlication. 
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Samples of feeding-stuffs which are in the form of meal may be taken 
in a similar manner. 

Samples of cake should be taken by selecting four or more cakes from 
the bulk. These should be nutted to a size not larger than walnuts. 
The nutted cake should then be thoroughly mixed and samples of not 
less than one pound each taken from it. The samples should be put 
into bottles or tins, sealed up, and labelled. One sample should be sent 
to the analyst, and one or more duplicates retained by the purchaser. 

SOILS. 

Diff a little trench about two feet deep, exposing the soil and subsoil. 
Out from the side of this trench vertical scrapings of the soil down to the 
top of the subsoil. Catch these on a clean board, and collect in this man> 
ner two pounds of soil taken from the whole surface of the section. Similar 
scrapings of subsoil immediately below should be taken and preserved 
separately. Five or six similarly drawn samples at least should be taken 
from different parts of the field, and kept separate while being sent to 
the chemist, that he may examine them individually before mixing in 
the laboratory. 

VEGETABLE PRODUC5TS. 

TumipSy dec. at least 50 bulbs carefully selected as of fair average 
growth. 

jETay, straw^ ensilage^ dsc.^ should be sampled from a thin section cut 
across the whole stack or silo, and carefully mixed ; above 2 lb. weight 
is required for analysis. 

Grain should be sampled like manures. 

DAIRY PRODUCE. 

Milk. — Samples of milk from individual cows should be taken direct 
from the milk-pail after complete milking. Average samples from a num- 
ber of cows should be taken immediately after milking. Specify whether 
the sample is morning or evening milk, or a mixture of these. Samples to 
be tested for adulteration should not be drawn from the bottom or taken 
from the top of standing milk, but they should be ladled &om the vessel 
after the milk has been thoroughly mixed. Samples of milk should be 
sent immediately to the analyst. 

For most purposes a half- pint bottle of milk is a large enough sample. 

Butter and Cheese. — About quarter-pound samples are required. 

WATERS. 

When the water is from a well, it should be pumped for some minutes 
before taking the sample. 

If the well has been standing unused for a long time, it should be 
pumped for some hours, so that the water may be renewed as far as 
possible. 

If the well has been newly dug or cleaned out, it should be pumped as 
dry as possible, daily, for a week before taking the sample. 

Water from cisterns, tanks, ponds, &c., should be sampled by immersing 
the bottle entirely under the water, and holding it, neck upwards, some 
inches below the surface. Waler from the mrfaoe should not he allowed to 
enter the bottle. 

Spring or stream water should not be sampled in very wet weather, but 
when the water is in ordinary condition. Such waters should be sampled 
by immersing the bottle, if possible ; but if not deep enough for that pur- 
pose, a perfectly clean cup should be used for transferring the water to^the 
bottle. 
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When the battle haa been filled the stopper should be rinsed in the water 
before replacing it. 

Interference with or disturbance of wells or springs, or the ground in 
their immediate vicinity, must be carefully avoid^ during sampling, and 
for at least twenfy-f our hours before it. 

After a sample has been taken, it should be sent to the laboratory as 
speedily as possible. 

A description of the source and circumstances of the water should ac- 
company the sample, as the interpretation of the analytical results depends 
to some extent on a knowledge of such particulars. 

N,B , — Stone jars and old wine bottles are unsuitable for conveying 
samples. Wincnester quarts chemically cleaned should be obtained from 
the laboratory. Crown Mansions, 41 J Union Street, Aberdeen. 

LOCAL ANALYTICAL ASSOCIATIONS. 

With the view of encouraging, as well as regulating the conduct of. 
Local Analytical Associations, the Society, from 1881 to 1893, contributed 
from its funds towards their expenses a sum not exceeding £250 annually. 
In view of the passing of the Fertilisers and Feeding Stuffs Act, 1893, 
it was decided, at a meeting of the Directors on the 6th of December 
1893, to discontinue that grant after the 1st of March 1894. 

COMPOSITION AND CHARACTERISTICS OF MANURES 
AND FEEDING-STUFFS. 

{See * TramoAitimei Fifth Series^ voL xi, 1899.) 


FORMS OF GUARANTEE 
Guarantee of Manure. 


I guarantee that the manure called and sold by me to 

contains a minimum of — 

Soluble phosphoric acid = Phosphate of lime dissolved per cent. 

Insoluble phosphoric act'd = Phosphate of lime undissolved per cent. 

Potash salts . , = Potash (KjO) per cent. 

Total nitrogen . . —Ammonia per cent. 

Signature of seller 

Date 19 


Guarantee of Feeding-Stuff. 


I guarantee that the feeding-stuff called and sold by me to 

containB a minimum of-— 

. per cent alhtuninoida 
. per cent oiL 
. per cent carbohydrates. 

* Signature of seller., 

•IMe 19 ... 



38 


OHKMlOiX DBPAKTHXHT. 


UNITS TO BE USED IN DETERMINING THE MARKET 
PRICE OF FERTILISERS.! 

r«ma— CASH, including Bags grogs weight—not including Oaxriaga. 

For the sake of continmtyy the ScheduU of UnU V(dv.e<i hosed on pnces of 7th February 1917 is issued 
as usual Owing to abnormal oonditionsy the figures given should not be used this year for 
the purposes to which they have been put in the past 


For Season 1917. 

[The undernoted prieee are Ihose given m the Return of Market Prices issued by the Board of 
Agriculture for Scotland foi the week ending Wednesday, 7th Februaiy 1917, except in the 
case of those fertiliseis marked with an asterisk (*) 1 


Items to be valued 

Peruvian 

(Riddled) 

i 

o> 

a 

s. 

'S S 


Superphosphates. 



« 

SE 






Phos 

phatic 

o 

n 

CQ 

*2s)' Sol 

*i0X Sol 

* 15% Sol 

*38% Sol 

Phosphates dissolved . 

P unit 

P unit 

P unit 

P unit 

m 

P unit 
3/b| 

P unit 

3/4 

P nnit 
3/b 

H undissolved 


4/1 

8/1 




[ 

Potash .... 








Nitrogen . 


15/b 

16/6 





Prices per ton 


256/ 

200/ 

100/11 

106A1 

123/0 

133/- 


At Leith and Glasgow 


^Sulphate of ammonia . 

Nitrate of soda, 95 per cent 
Muriate of potash, 80 per cent . 
Kaiiiit (unpulvensed) 

Potash salts . 


Basic slag (Thomas • phosphate 
powder 


^Ground mineral phosphate 

Nitrate of lime 

Ground Mmeial Phosphate Ephos ) 


IkUIII IhIbItS 

Unit 

15/0 

2t/li 

8 />} 

2 / 

8 /. 


Gn Iran tee 


Price per 
Ton. 


Per cent 

£ 8 

d 

20 Nitrogen 

15 10 

0 

15 5 .. 

(at the works) 
21 0 0 

50 Potash 

12 4 1 

SO 1. 

r P 0 S p.t 
22 17 

28 22 

8 12 

6 

*32 

4 6 

0 


4 17 

6 

00 Total 

phosphate 

6 0 

0 

63 Total 

phosphate 

9 10 

0 


t T.P. Total phosphate , O.S P -Citric soluble phosphate. 


1 Instruotioni regarding units and the valuation of fertilisers are given on p. 40. 
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Average Analyeei. 

Price per 

Price per 





ton at 







Album. 

on. 

Carbo- 

hydrates. 

Glasgow. 

Leith. 


Per cent 

Per cent. 

Per cent. 

£ «. d. 

£ s. d. 

Linseed-cAke (home) .... 

29 

9 

84 

18 15 0 

18 17 6 

H (foreign) 

30 

3 

84 

18 10 0 

18 10 0 

DeoortioAted ootton-calce . 

40 

9 

24 


18 15 0 

UndeoorticAted n (Egyptian) 

22 


84 

15 16 0 

16 5 0 

H II (Bombay) . 

19 


86 


15 15 0 

Soya>bean cake 

40 

6 

SO 


.. 

Gocoanut cake 

21 

10 

40 



Palm -nut kernel cake 

18 

6 

46 


18 10 01 

Ground>nut cake (decorticated) 
Soya-beau meal 

44 

9 

23 

18 0 0 


Bean meal 

26 

H 

48 

18 5 0 


Maize meal 

lOJ 

6 

70 

17 10 0 j 

17 17 6 

liice meal 

12 

12 

50 

16 10 0 


Locust-bean meal 

6 

U 

70 



Wheat bran (medium) 

15 

4 

66 

15 0 0 

14 0 0 

It (broad) .... 

16 

4 

54 

16 15 0 

«5 0 0 

Wheat middlings .... 

15 

Si 

62 

17 0 0 

16 10 0 

Wheat shaips^ 

16 

4i 

57 

15 6 0 

14 10 0 

Dried distillery graius 

20 

8 

45 

18 15 0 

.4 10 0 

Brewer's giains dried * 

20 

6 

45 

13 12 6 

;4 5 0 

Indian corn (maize) . . . 

m 

5 

70 

17 0 0 

17 2 6 

Oat.s 

12 

6 

55 

16 10 0 

16 0 0 

Feeding treacle 

10 

0 

60 

16 15 0 

16 0 0 

Crushed linseed 

23 

35 

28 


27 0 0 

Fish meal 

54 

2 

0 

14 0 0 

15 0 0 


* Bigi) Included, t Garriifce paid on 2'ton Iota to any station. 


CLASSIFICATION OF FERTILISERS. 


Peruvian guano . . 

Guanos with over 4 per cent of nitrogen are to he considered as 
nitrogenous. 'Those with less than this percentage are to be 
classed as phosphatic guano. 

Bone-meal . . | 

Genuine bone-meal contains from 48 per cent to 56 per cent phos- 
phates, and from 8} per cent to 4i per cent nitrogen. If 
phosphates are low, nitrogen will be high, and conversely. 

Steamed bone-floor . <| 

Ground to flour, and containlns about 60 to 70 per cent phosphates 
and about 1 to 11 per cent nitrogen. 

Dissolved bones . . | 

Must be pure~i.c., containing nothing but bones and solpharlc 
acid. 

Mixtures and compound j 
manures ( 

No recommendation is made as to the valuation of mixtures and 
compound manures for this year. 

Masio slag cniomas- ) 
phosphate powder) i 

' ( 

Citric soluble phosphate means phosphate soluble in citric acid in 
accordance with the offleial method of Board of Agiiculture. 

Fineness of ^nding is of importance. The coarsest kind used 
should be so finely ground that at least 80 per cent passes 
through a wire sieve of about 9600 holes per sq. Inch, 
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BOT^GiX OlBP^BnOBirt. 


INSTBUCTIONS FOR VALUINQ FERTILISERS, 

llie unit used for the valuation of fertilisers is the hundredth part of a 
toU) and as ths analyses of fertilisers are expressed in parts per hundred, 
the percentage of any ingredient of a fertiliser when multiplied by the price 
of ine unit of that ingredient represents the value of the quantity of it 
contained in a ton. 

NoU. — The units have refeience solely to the Mabcst Prigs of 
Feitilisers at 7th February 1917, and not to their Agriottltubal 
Values. 


BOTANICAL DEPARTMENT 

ConmUing Botaniit to the Society-- A, N. M*Alfikx, 

6 Blythswood Square, Glasgow. 

The Society have hxed the following rates of charge for the examination 
of plants and seeds for the fide and individual use and information of 
members of the Society (not being seedsmen), who are particularly re- 
quested, when applying to the Consulting Botanist, to mention the kind 
of examination they require, and to quote its number in the subjoined 
schedule. The charge for examination must be paid at the time of appli- 
cation, and the carriage of all parcels must be prepaid. 


Scale of Chargee, 

1. A report on the puiity, amount, and nature of foreign materials, 

and the germinating power of a sample of seed, Is. 

2. Determination of the species of any weed or other plant, or of any 

vegetable parasite, with a report on its habits and the means for its 

extermination or prevention, Is. 

3. Report on any disease affecting farm crops, Is. 

4. Determination of the species of any natural gi^ or fodder plant, 

with a report on its habits and pasture or feeding value. Is. 

The Consulting Botanist’s Reports are furnished to enable members — 
purchasers of seeds and com for agricultural or horticultural purposes — to 
test the v^ue of what they buy, and are not to be used or made available 
for advertising or trade purposes by seedsmen or otherwise. 


Purchase of Seeds, 

The purchaser should obtain from the vendor, by invoice or other 
writing, the proper designation of the seed he buys, with a raarantee 
of the percentage of purity and germination, and of its freedom from 
ergot, and in the case of clover, from the seeds of dodder or broom-rape. 

It is strongly recommended that the purchase of mepwted mixtures of 
seeds should be avoided. The different seeds should be purchased 
sepaiatel^ and mixed by the farmer : mixtures cannot be tested /or 
germination. 
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ing of 8^, 

The utmost ears should be taken to secure a fair and honest sample. 
This should be drawn from the bulk delivered to the purchaser, and not 
from the sample sent b^ the vendor. 

When legal evidence is required, the sample should be taken from the 
bulk, and placed in a sealed bag in the presence of a witness. Care 
Aould be taken that the sample and bulk be not tampered with after 
delivery, or mixed or brought in contact with any other sample or bulk. 

At least one ounce of crass and other small seeds should be sent^ and 
two ounces of cereals and the larger seeds. When the bulk is obviouslv 
impure the sample should be at least double the amount specided. 
Orass seeds should be sent at least four weeks, and seeds of clover and 
cereals two weeks, before they are to be used. 

The exact name under which the sample has been sold and purchased 
should accompany it. 


Repw^ting the Remits, 

The Beport will be made on a schedule in which the nature and amount 
of impurities will be stated, and the number of davs each sample has been 
under test, with the percentage of the seeds whicn have germinated. 

Hard ” clover seeds, though not germinating within the time stated, 
will be considered good seeds, and their percentage separately stated. 

The impurities in the sample, including the ch^ of the species tested, 
will be specified in the schedule, and only the percentage of the pure 
seed of that species will be reported upon ; out the Eeal Value 
of the sample will be stated. The Eeal Value is the combined percent- 
ages of purity and germination, and is obtained by multiplying these 
percentages and dividing by 100 : thus in a sample of Meadow Fescue 
naving 88 per cent purity and 96 per cent germination, 88 multiplied by 
96 gives 8360, and this divided by 100 gives 83*6, the Eeal Value. 


Selecting Specimens of Plants, 

The whole plant should be taken up and the earth shaken from the 
roots. If possible the plants must be in flower or fruit. They should be 
packed in a light box, or in a firm paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as 
fresn as possible. They should be placed in a bottle, or packed in tinfoil 
or oil-silk. 

All specimens should be accompanied with a letter specifying the 
nature of the information required, and stating any local circumstances 
(soil, situation, &c.) which, in the opinion of the sender, would be likely 
to throw light on the inquiry. 

Parcels or letters containing seeds or plants for examination (caniage or 
postage paid) must be addressed to Professor M^Alpine, Botanical Labora- 
tory, 6 Blythswood Square, Glasgow. 
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KKTOMOLOGIOAL DKPABTUKIiT. 


ENTOMOLOGICAL DEPARTMENT 


C(m9fdting Enirndogut to the 8ociety--lbr E. Stkwaet MAoDouaALL, 

9 Dryden Place, Edinburgh. 

Arrangements have been made with Mr E. Stewart MacDou^l, 
M.A., D.Sc., Edinburgh, to advise members of the Society regarding 
insects or allied animals which, in any stage of their development, 
infest — 


{a) Farm crops. 

(6) Stored grain. 

(c) Garden and greenhouse plants. 


(d) Fruit and fruit trees. 

{e) Forest trees and stored timber. 
(/) Live stock (including poultry). 


Members consulting Dr MacDougall will please forward with their 
queries examples of the injured plants, or the injured parts of plants, &c., 
as well as specimens of the insects or other animals believed to be the 
cause of the injury. 

Specimens should be sent in tin or wooden boxes, or in quills, to prevent 
injury in transmission. 

Address letters and parcels (carriage or postage paid) to Dr E. Stewart 
MacDougall, 9 Dryden Place, Edinburgh. 

The Directors have fixed the fee payable by members to Dr MacDougall 
at Is. for each case upon which he is consulted : this fee must be sent to 
him along with the application for information. 
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PKEMIUMS 


GENERAL REGULATIONS FOR COMPETITORS. 

1. It is to be distinctly understood that the Society is not 
responsible for the views, statements, or opinions of any of the 
writers whose papers are published in the ‘ Transactions/ 

2. All reports must be legibly written, and on one side of the 
paper only ; they must specify the number and subject of the 
Premium for which they are in competition ; they must bear a 
distinguishing motto, and be accompanied by a sealed letter, 
similarly marked, containing the name and address of the 
reporter — ^initials must not be used. 

3. No sealed letter, unless belonging to a report found entitled 
to the Premium offered, or a portion of it, will be opened with- 
out the author’s consent. 

4. Reports for which a Premium, or a portion of a Premium, 
has been awarded, become the property of the Society, and 
cannot be published in whole or in part, nor circulated in 
any manner, without the consent of the Directors. All other 
papers will be returned to the authors if applied for within 
twelve months. 

5. The Society is not bound to award the whole or any part 
of a Premium. 

6. All reports must be of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each Premium must be strictly 
fulfilled. General essays, and papers compiled from books, will 
not be rewarded or accepted. Weights and measurements must 
be indicated by the imperial standards. 

7. The Directors, before or after awarding a Premium, shall 
have power to require the writer of any report to verify the 
statements made in it. 

8. The decisions of the Board of Directors are final and con- 
clusive as to all matters relating to Premiums, whether for 
Reports or at General or District Shows ; and it shall not be 
competent to raise any question or appeal touching such 
decisions before any other tribunal. 

9. The Directors will welcome papers from any Contributor on 
any suitable subject, whether included in the Premium List or 
no^ ; and if the topic and the treatment of it are both approved, 
the writer may be remunerated and his paper published. 
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CLASS I. 

REPORTS. 

Skotion 1.— the science AND PRACTICE OF 
AGRICULTURE, 

FOB AFPROVBD BBFOBTB. 

1. On any useful practice in Rural Economy adopted in other 
countries, and susceptible of being introduced with advantage 
into Scotland — The Gold Medal. To be lodged by 1st November 
in any year. 

The purpose chiefly contemplated by the offer of this premium is to induce 
travellers to notice and record such particular practices as may seem 
calculated to benefit Scotland. The Report to be founded on personal 
observation. 

2. Approved Reports on other suitable subjects. To be 
lodged by 1st November in any year. 

Section 2.— ESTATE IMPROVEMENTS. 

FOE APPROVED REPORTS. 

1. By the Proprietor in Scotland who shall have executed the 
most judicious, successful, and extensive Improvement — The 
Gold Medal, or Ten Sovereigns. To be lodged by 1st November 
in any year. 

Should the successful Report be written for the Proprietor by his resident 
factor or farm manager, a Minor Gold Medal will be awarded to the 
writer in addition to the Gold Medal to the Proprietor. 

The merits of the Report will not be determined so much by the mere 
extent of the improvements, as by their character and relation to the 
size of the property. The improvements may comprise reclaiming, 
draining, enclosing, planting, road-making, building, and all other 
operations proper to landed estates. The period within which the 
operations may have been conducted is not limited, except that it 
must not exceed the term of the Reporter’s proprietorship. 

2. By the Proprietor or Tenant in Scotland who shall have 
reclaimed within the ten preceding years not less than forty 
acres of Waste Land — The Gold Medal, or Ten Sovereigns. To 
be lodged by 1st November in any year. 

3. By the Tenant in Scotland who shall have reclaimed within 
the ten preceding years not less than twenty acres of Waste Land 
— The Gold Medal, or Ten Sovereigns. To be lodged by 1st 
November in any year. 

4. By the Tenant in Scotland who shall have reclaimed not 
less than ten acres within a similar period — The Medium Gold 
Medal, or Five Sovereigns. To be lodged by 1st November in 
any year. 

The Reports in competition for Nos. 2, 8, and i mav comprehend bnch 
general observations on the improvement of waste lands as the writer’s 



FElMIimS OnKKKD FT TUB SOCISTT IK 1917. 


4fi 


experience may lead Mm to makOi but must refer esj^ially to the 
lands reclaimed — to the nature of the soil — ^the previous state and 
probable value of the subject — ^the obstacles opposed to its improve- 
ment — ^the details of the various operations — the mode of cultivation 
adopted — and the produce and value of the crops produced. As the 
required extent cannot be made up of different patches of land, the im- 
provement must have relation to one subject ; it must be of profitable 
character, and a rotation of crops must have been concluded before the 
date of the Report. A detailed statement of the esc^^endUure and retwm 
and a certified measurement of the ground are requisite. 

5. By the Proprietor or Tenant in Scotland who shall have 
improved within the ten preceding years the Pasturage of not 
less than thirty acres, by means of top-dressing, draining, or 
otherwise, without tillage, in situations where tillage may be in- 
expedient — ^The Gold Medal, or Ten Sovereigns. To be lodged 
by 1st November in any year. 

6. By the Tenant in Scotland who shall have improved not 
less than ten acres within a similar period — The Minor Gold 
Medal. To be lodged by 1st November in any year. 

Reports in competition for Nos. 5 and 6 must state the particular mode of 
management adopted, the substances applied, the elevation and nature 
of the soil, its previous natural products, and the changes produced. 

Section 3.— HIGHLAND INDUSTRIES and FISHERIES. 

FOR APPROVED REPORTS. 

1. The best mode of treating native Wool; cleaning, carding, 
dyeing, spinning, knitting, and weaving by hand in the High- 
lands and Islands of Scotland — ^Five Sovereigns. To be lodged 
by 1st November in any year. 

Section 4.— MACHINERY. 

FOR APPROVED REPORTS. 

To be lodged by 1st November in any year. 

Section 6.— FORESTRY DEPARTMENT. 

FOR APPROVED REPORTS. 

1. On Plantations of not less than eight years' standing 
formed on deep peat-bog — The Medium Gold Medal, or Five 
Sovereigns. To be lodged by 1st November in any year. 

The premium is strictly applicable to deep peat or flow moss ; the condition 
of the moss previous to planting, as well as at the date of the Report, 
should, if possible, be stated. 

The Report must describe the mode and extent of the drainage, and the 
effect it has had in subsiding the moss — the trenching, levelling, or 
other preliminarv operations that may have been periormed on the 
surface ~~the mode of planting — ^kinds, sizes, and number of trees 
planted per acre — and their relative progress and value, as compared 
with plantations of a similar age and description grown on other soils 
in the vicinity. 
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CLASS II. 

DISTKICT COMPETITIONS. 

KEaUIiATIONS 1017. 

Grants in aid of Districjt Comphtitions / or 1918 must he applied for bejoie 
\st November 1917, on Forms to be obtained from the Secretary, 

When a Money QrarU has expired^ the District oarmot apply again for 
another Money Grount for four years. 


Section T.-~GRANTS TO DISTRICT SOCIETIES FOR HORSES, 
CATTLE, SHEEP, AND PIGS. 


1. Class of Stock — Limit of Grants, ;£340. — The Highland and 
Agricultural Society will make Grants to District Societies for prizes 
for Breeding Animals of any of the following Classes of Stock, viz, : — 


Cattle, 
Shorthorn. 
Aberdeen-Angua. 
Galloway. 
Highland. 
Ayrshire. 
Holstein-Friesian. 
J ersey . 

Horses. 

Draught Horses. 

Hunters. 

Hackneys. 

Ponies. 

Shetland Ponies. 


Sheep, 

Blackface. 

Cheviot. 

Border Leicester, 

Half-Bred. 

Shropshire. 

Oxford-Down. 

Suffolk. 

Wensleydale. 

Pigt. 

Any Pure Breed. 


Cross-bred^ animals are not eligible. The Piizes must be confined to 
Breeding Animals ; “ bullocks,” “ geldings,” “ wethers,” and “ hog pigs ” 
are excluded. 

2. All Competitions must be at the instance of a local Society. A 
Committee of Management shall be appointed, and the Convener of the 
Committee must be a Member of the Highland and Agricultural Society. 

3. Grant to District, £12. — The portion of the Grant to any one 
District Society shall not exceed the sum of £12 in any one year. 

4. Allocation of Grant. — The Grant from the Highland and Agri- 
cultural Society is not to be applied as a Grant in aid of the Premiums 
offered by the Local Society, out must be offered in the form of separate 
Prizes for the Animals chosen ; and the Prizes must be annovmceain the 
Premium List and Catalogue of the Show as given by the Highland and 
Agricvltwrod Society,'^ 

6. Continuance of Grant Three Years. — The Money Grant shall con- 
tinue for three alternate years, provided always that the District Society 
shall, in the two intermediate years, continue the competition by offering 
Premiums for the same class of Stock as that selected in each previous 
year to compete for the Highland and Agricultural Society’s Prizes. 
If no competition takes place for two years the Grant expires. % 

I Exceptions to this rvXe however y he authorised hy the Board of Directors^ on 

applictuton. The Directors are prepared to consider applicaiions from local Societies 
whidi desire to use their grants, or part thereof, as prutes for cross-hred calveSr and 
oM-year-cld crossAtred cattle. 
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6. When it Ib a^eed to hold the General Show of the Society in any 
diat^Ot, no provincial show shall be held in that district in the months of 
June, July, or August. 

7. Medals in Intermediate Years. — In the two alternate years the 
Highland and Agricultural Society will place three Silver Medals at the 
disposal of the District Societies, for the same classes of Stock as those 
for which the Money Premiums are offered, provided that not less than 
three lots are exhibited in the same class. 

8. Kules of Competition. — The Buies of Competition for the Pre- 
miums, the Funds for which are derived from Grants of the Highland and 
Agricultural Society, shall be such as are generally enforced by the Society 
receiving the Grant for Premiums offered by itself. 

9. Area and Parishes — Five Parishes. — When making application 
for Grants from the Highland and Agricultural Society, the District 
Society must delineate the area and the number of parishes comprised in 
the district, and, except in special cases^ no District Society shall be entitled 
to a Grant whose show is not open to at least Jive Parishes. 

10. Reports. — Blank Forma for Reports will be furnished to the Secre- 
taries of the different District Societies. Both in the years when the 
Grant is offered and in the two intermediate years, detailed reports of 
the competition must be given on these Forms and lodged with the 
Secretary of the Highland and Agricultural Society as soon as possible 
after the Show, and in no case later than let November. These reports 
are subject to the approval of the Directors of the Highland and Agri- 
cultural Society, against whose decision there shall be no appeal. All 
Reports must be signed and certified as marked in the Form. 

11. Grants — When Paid. — The Grants made to District Societies will 
be paid in December after the Reports of the awards of the prizes have 
been received and found to be in order and passed by the Board of 
Directoi's, the Money Grants being paid to the Secretaries of the Local 
Societies and the Medals sent direct to the winners. The Secretary 
of the District Society must not on any condition whatever pay any Te- 
rnium offered hy the Highland and Agricultural Society until he has been 
inform^ that the awards are in order and has received the Grant from the 
Highland and Agricultural Society, 

12. Renewal of Application. — No application for renewal of a Money 
Grant to a District Society will be entertained until the expiration of four 
years from the termination of the last Grant. 

13. Disposal of Applications. — In distiosing of applications for Dis- 
trict Grants, the Directors of the Highlancf and Agricultural Societjr shall 
keep in view the length of interval tliat has elapsed since the expiration 
of the last Grant, giving priority to those District Societies which have 
been longest off the list. 


DISTRICTS. 

Final Year 

1. Nithsua-le Agricultural Society,-- C o uve7ie7\ Charles W. Ralston, 

Dabton, Thornhill ; Secretary, David Paterson, Solicitor, Thornhill. 
Granted 1909. (In abeyance in 1910 on account of the Dumfries 
Show.) (In abeyance 1914, 1915, and 1916 — no Show held.) 

2. Wester Ross Farmers’ Club. — Convener, William Stirling, Fairburn, 

Muir of Ord ; Secretary, James Cumming, County Buildings, Ding- 
wall. Granted 1909. (In abeyance in 1911 on account of the Inver- 
ness Show.) (In abeyance 1914, 1915, and 1916— no Show held.) 

3. Strathspey Farmers’ Club — Co7}vener, J. Grant Smith, Strath- 

spey Estate Office, Grantown-on-Spey ; Secretary, Gilbert Brown, 
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Grantown-on-Spey. Granted 1909. (In abeyance in 1911 mi mb* 
count of the Inverness Show.) (In abeyance 1914, 1916, and 1916 
— no Show held.) 

4. Clackmai7nakshie]i: Ukiok Aoriculturajl Sooibtt. — Ccme/Mr^ 
Donald A. Kinross, Hillend, Clackmannan ; Secretary^ Alexander 
L. Boxburgh, Solicitor, Alloa. Granted 1911. (In abeyance 1916 
and 1916—no Show held.) 

6. Strathkndrick Agricultural Sociktt. — Convmei* and Secretary^ 
W. Watson Murray, Catter House, Drymen. Granted 1911. (In 
abeyance 1915 and 1916 — no Show held.) 

6. Dounb Agricultural Association. — Cbneewer, John Scrimgeour, 

Doune Lodge, Donne ; Secretaryy William Gray, Doune. Granted 
1912, (In abeyance 1916 — no Show held.) 

and Tear. 

7. Argyll Cattle Show Society. — Convener, Captain John Campbell 

of Kilberry ; Secretary, James M‘Dougall, South Cliff, Tarbert, 
Lochfyne. Granted 1910. (In abeyance in 1910 — unable to hold 
a show. In abeyance in 1913 on account of the Paisley Show.) 
(In abeyance 1914, 1915, and 1916 — no Show held.) 

8. Castle Douglas Agricultural Society. — Conmier, Charles A. 

Phillips of Dildawn, Castle Douglas ; Secretary, Patrick Gifford, 
118 King Street, Castle Douglas. Granted 1912. (In abeyance 
1912, 1915, and 1916— no Show held.) 

9. Killbarn Agricultural Society. — Convener, C. E. Horsburgh, 

Blairquhosh, Blanefield ; Secretary, Eobert N. Morrison, Dum- 
goyach, Blanefield, Stirlingshire. Granted 1914. (In abeyance 
1916 — no Show held.) 

10. Cromar, Upper Deb, and Donsidb Agricultural Society.— Cow- 

vener, William H. Coltman of Tilly poonie, Tarland ; Secretary, 
William Anderson, Home Farm, Hopewell, Tarland. Granted 

1915. 

11. Arran Farmers’ Society. — Convener, James J. Morton, Machrie, 

Arrau ; Secretary, James Bone, jun., Glenkiln, Lamlash. Granted 

1916. 

12. Carrice Farmers’ Society. — Convener, Alexander Cross of Knock- 

don, Maybole ; Secretaries, J. & J. M. Gibson, Royal Bank, Maybole. 
Granted 1915. 

ist Tear. 

13. Easter Ross Farmers’ Club. — Convener, James G. Young, Cadboll, 

Fearn ; Secretary, George D, Gill, Commercial Bank Buildings, Tain. 
Granted 1914. (In abeyance 1914, 1915, and 1916— no Show held.) 

14. Forth Agricultural Society. — Convener, David McCulloch, The 

Inn, Forth ; Secretary, George Muir, East Crofthill, Camwath. 
Granted 1915. (In abeyance 1916 and 1916— no Show held.) 

15. Mount Blair Agricultural Society. — Convener, James M‘L. 

Marshall, Bleaton Hallet, Blairgowrie ; Secretaries, J. Stewart and 
J. Mitchell, Bleaton, Blairgowrie. Granted 1915. (In abeyance 
1915 and 1916 — no Show held.) 

16. Buchltvie and Gartmore Agricultural Society. — Convener, John 

Dempster, Estates Office, Gartmore ; Secretary, James Monach, 
Craignorton, Buchlyvie. Granted 1916. (In abeyance 1916 — no 
Show held.) 

17. Dumbartonshire Agricultural Society. — Convener, A. C. Laurie, 

Muirhouses, Duntocher ; Seoretary, William Davie, 263 Main Street, 
Alexandria. Granted 1916. (In abeyance 1916 — no Show held.) 
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18. PoLTALLOOH Faemikq Societt. — CowwMTy Colonel Malcolm, C.B., 

of Poltalloch, Kilmartin ; Secretary, J. G. Matbiesoo, Poltalloch 
Estate Office, Kilmartin. Granted 1917. 

(In Intemediate Year—8 Silver Medaii.} 

19. Mobtat and Upper Annandalk Agrioultxjral and Horticultural 

Societt. — Comener^ Basil H. Hill, Archbank, Moffiat; Secretaries, 
James Johnstone, Solicitor, Moffat, and John Young, High Street, 
Moffat. Granted 1911. (In abeyance 1914, 1915, and 1916 — no 
Show held.) 

20. Glbnksns Agricultural Society. — Convene, J. M. Kennedy, 

Knocknalling, Dairy; Secretary, James M‘Gill, High Street, New 
Galloway. Granted 1911. (In abeyance 1914, 1915, and 1916— no 
Show held.) 

21. Strathbogib Farmer Club. — Convener, William Wilson, Coyn- 

achie, Gartly ; Secretary, William M. Morrison, Cairnie, Huntly. 
Granted 1912. (In abeyance 1915 and 1916 — no Show held.) 

22. Islay, Jura, and Colonsat Agricultural Association. — Convener, 

James Forbes, Eallabus, Bridgend, Islay ; Secretary, Eobert Cullen, 
Bridgend, Islay. Granted 1912. (In abeyance in 1913 on account 
of the Paisley Show.) (In abeyance 1914, 1915, and 1916 — no 
Show held.) 

23. Formartinb Agricultural Association. — Convener, George Walker, 

Tillygreig, Udny Station; Secretary, James Skinner, Mosstown 
Cottage, Logiereive, Udny. Grant^ 1913. (In abeyance 1916 — 
no Show held.) 

24. Liddbsdalb Agricultural Societt. — Convener, David Ballantyne, 

Shaws, Newcastle ton ; Secretary, Eobert Brown, British Linen 
Bank, Newcastleton. Granted 1913. (In abeyance in 1914 on 
account of the Hawick Show.) (1916 and 1916 — no Show held.) 

25. Yarrow and Ettrick Pastoral. — Convener, Walter Barrie, Sund> 

hope, Selkirk ; Joint- Secretaries, Walter Barrie and John Johnstone, 
Sundhope, Selkirk. Granted 1913. (In abeyance in 1914 on 
account of the Hawick Show.) (1915 and 1916 — no Show held.) 

26. Ardoch Agricultural Society. — Convener, Eobert Miller, Over- 

ardoch, Braco ; Secretary, John Maxton, Ehynd, Braco, Perthshire. 
Granted 1914. (In abeyance 1915 and 1916— no Show held.) 

27. Ythansidb Farmers’ Club. — Convener, William Kemp, Aldie, Port 

Erroll; Secretary, John Mark, Bank Agent, Ellon. Granted 

1914. 

28. United Banffshire Agricultural Society. — Convener, Alexander 

Murray, Old Manse, Boyndie, Banff ; Secretary, John A. Badenoch, 
27 High Street, Banff. Granted 1915. (In abeyance 1916— no 
Show held.) 

29. Morayshire Farmer Club. — Convener, C. J. Johnston of Lesmurdie, 

Elgin ; Secretary, W. Eose Black, Solicitor, Elgin. Granted 

1916. (In abeyance 1916 — no Show held.) 

30. Lanarkshire Farmers’ Society. — Convener, 

; Secretary, J ames Cassels, Union 
Bank of Scotland, Hamilton. Granted 1916. (In abeyance 1916 — 
no Show held.) 

31. Inverness-shire Farmers* Society. — Convener, P. B. Macintyre, 

Findon, Conon Bridge ; Secretary, Fred. J. Baxter, Eoyal ll^nk 
Build ing s, Inverness. Granted 1916. 

32. •Upper ward of Lanarkshire Agricultural Society. — Convener, 

* David McCulloch, Forth ; Secretary, William Shaw, Eoyal Bank 
House, Lanark. Granted 1916« 

VOI^ XXIX. 
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(In Abeyaaoe 1917.) 

d3. Ukitsb Eab7 Lothian Aorioultukal Society. — Oowomer^ Thomaa 
Elder of Stevenson Mains, ELaddiugton ; Secretary^ John Stirling, 
Solicitor, Haddington. Granted 1911. (In abeyance in 1915, 1916, 
and 1917 on account of the Edinburgh Show.) 

34. Dalkeith Aorichltural Society.— (!)5£»nwwr, Phipps 0. Turnbull, 
Smeaton, Dalkeith ; decretory, James W. Speedy, Braeside, Liberton. 
Granted 1916. (In abeyance in 1916 — no Show held.) (In abey- 
ance in 1917 on account of the Edinburgh Show.) 

In 1917. 

Nos. 1, 2, 3, 4, 6, and 6 are in competition for the final year. 

Nos. 7, 8, 9, 10, 11, and 12 are in competition for the second year. 

Nos. 13, 14, 15, 16, 17, and 18 are in competition for the first year. 

Nos. 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, and 32 are in inter- 
mediate year and compete for local Premiums. (See Rules 6 and 7.) 

Nos. 33 and 34 are in abeyance on account of the Edinburgh Show. 


Section 2.— GRANTS TO HORSE ASSOCIATIONS, &o., FOR 
STALLIONS FOR AGRICULTURAL PURPOSES. 

1. The Highland and Agricultural Society will make Grants to Horse 
Associations and other Societies in different districts engagiM Stallions 
for agricultural purposes. The total sum expended by the Hi^land and 
Agricultural Society in such Grants shall not exceed the sum of .£210 in 
any one year. 

2. The portion of the Grant to any one Association or Society shall 
not exceed the sum of £15 in anv one year. 

3. The Grant will be available only for Stallions which, for the year 
to which the Grant applies, are Registeied in the Registei of Certified 
Draught Stallions published by the Board of Agriculture. (For informa- 
tion regarding the Registration of Stallions, apply to the Secretary of the 
Board of Agiiculture, 4 Whitehall Place, London, S.W.) 

4. The Grant will continue for three years provided the Association 
receiving the Grant shall hire a Registered Stallion in the two inter- 
mediate years. 

5. In the event of a Horse not being engaged in any one year while 
the provisions of the Grant are in force, the Grant made by the High- 
land and Agricultural Society will cease. 

6. Rules 2 (Committee and Convener), 10 (Reports), 11 (Time of 
Payment), 12 (Renewal of Grant), and 13 (Disposal of Applications) 
applicable to Section I, shall be applicable to this Section. 


DISTRICTS. 

Final Year. 

1. Deebide Stock Improvement Society, — Convener, Sir Thomas 

Burnett of Leys, Bart., Crathes Castle ; Secretary y John Cooper, 
Ley, Banchory. Granted 1913. 

2. East of Fife Entire Horse Society. — Convener, John Rodger,^ 

Balgone, St Andrews ; Secretaryy Alexander Browi^ Pitcoi^thie 
Mams, Kilconquhar. Granted 1913. (£16 not paid in 1^13 — 

Stallion not registered.) 
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ted Tmut. 

3. Buchltvie akd Vale of Mbntbith Horse- Bkebding Society. — 

Convener and Secretary^ John Drysdale, 6 St Andrew Square, 
Edinburgh. Granted 1916, 

4. Oarse and Dundee District Stallion Society. — Convener^ J , W. 

Colville, Leoch, Auchterhouse ; Secretary ^ William L. Thoms, 
Benvie, Invergowrie. Granted 1915. 

6. Gigha Horse-Breeding Society.— W, J. Yorke Scarlett 
of Gigha, Argyllshire ; Secretary ^ W. W. Philip, Estates Office, 
Gigha. Granted 1915. 


let Year. 

6. South Dbbsidb Stock Improvement Society. — Convener^ Robei’t 

Milne, Wester Durris, Drumoak ; Secretary^ Alexander M^Eae, 
Kirkton Mills, Durris, Drumoak. Granted 1917. 

7. Central Banffshire Farmers’ Club. — Convener ^ 3 ohxi Macpherson, 

Mains of Mulben, Boharm ; Secretary, George Donald, Ladyhill, 
Grange, Keith. Granted 1917. 

8. Glenkens and District Horse-Breeding Society. — Convener, John 

Young, Brockloch, Dalbeattie ; Secretary, Robert T. Scott, Drum- 
humphry, Corsock, Dalbeattie. Granted 1917. 

9. Kilfinan and Cowal Entire Horse Society. — Convener, Robert M. 

Reid, Toward Point, Toward ; Secretary, Neil Nicolson, Auchgayle 
Farm, Millhouse, Kyles of Bute. Grant^ 1917. 

10. Kirriemuir District Agricultural Society. — Convener, J ohn 

Duncan, Muirhousea, Kirriemuir; Secretary, J. A. Carnegie, 
Solicitor, Kirriemuir. Granted 1917. 

11. Lauderdale and West of Berwickshire Agricultural Society.— 

Convener and Secretary, George L. Broomfield, Lauder. Granted 
1917. 

12. Morayshire Clydesdale Horse-Breeding Society. — Convener, 

James M‘William, Garbity, Orton Station ; Secretary, H.M.S, 
MacKay, Elgin. Granted 1917. 

13. Orkney West Mainland Horse-Breeding Society. — Convener, 

William T. Wood, Aikerness, Evie, Orkney ; Secretary, David M. 
Leask, Howan, Dounby, Orkney. Granted 1917. 


Intermediate Year— Grant in Abeyance. 

14. Cromar and Upper Deeside Stallion Society. — Convener, James 

Henry, Kinaldie, Dinnet ; Secretary, William Anderson, Hojiewell, 
Tarland. Granted 1914. 

15. Cumbernauld, Kilsyth, and Kirkintilloch Clydesdale Horse 

Society. — Convener, Alexander Whitelaw, Gartshore, Kirkintilloch ; 
Secretary, Alexander Park, 176 Hope Street, Glasgow. Granted 
1914. 

16. Upper Nithsdalb Horse Society. — Convener, Charles W. Ralston, 

Dabton, Thornhill ; Secretary, D. Paterson, Solicitor, Thornhill. 
Granted 1914. 

17. Scone, Strathord, and Murthlt Premium Horse Society.— 

Convener, John Chalmers, Westwood, Stanley ; Secretary, James 
Stewart, Friarton, Perth. Granted 1914. 

18? East Mainland Co-operative Horse-Breeding Society. — Convener, 
John Clouston, Graemeshall, Holm, Orkney; Secretary, Andrew 
Skea, Aikerskaill, Deerness Orkney. Granted 1916. 
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19. Iktbrnbss District Horsb-Brbbdikc SociETr.~-(!?S9f»M9Mr, Hagli 

M*Kintosh, Eosevalley, Croy ; Secr^ta/ry^ William R. Boss, Milton 
of Calloden, Inverness. Granted 1916. 

20. Kikttrb Horse - Brebdiro Society. — Com&Mr^ John Gemmell, 

Campbeltown; Secretary^ Hugh Baird, Ugadale Estate Office, 
Campbeltown. Granted 1916. 


In 1917. 

Nos. 1 and 2 are in competition for the final year. 

Nos. 3, 4, and 6 are in competition for the second year. 

Nos. 6, 7, 8, 9, 10, 11, 12, and 13 are in competition for the first year. 
Nos. 14, 15, 16, 17, 18, 19, and 20 are in abeyance, and compete for 
local premiums. (See Rule 4.) 


SPECIAL GRANTS. 

Annual. 

JB40 to the Highland Home Industries Association. — Secretary^ Miss 
Jessie D. C. Ross, Riverfield, Inverness. Granted 1895. (Did not 
hold a competition in 1899, 1^0, 1908, 1914, 1915, or 1916.) 

£20 to the Ayrshire Agricultural Association, to be competed for at the 
Dairy Produce Show at Ealmarnock. — Convener^ James Middleton, 
Estate Office, Braehead, Kilmarnock ; Secretary^ John Howie, 58 
AUoway Street, Ayr. Granted 1872. (No competition 1914, 1915, 
and 1916.) 

The British Dairymaids’ Association. — Convener, Mrs J. H. R. Turnbull, 
7 W. Maitland Street, Edinburgh ; Secretary ^ Miss A. H. Smith, 12 
Grassmarket, Edinburgh. 1 Minor Gold Medal and 1 Medium Silver 
Medal for Champion Butter-making Competitions. Granted 1908. 
(In abeyance 1914, 1915, and 1916 — no competition.) 


In Alternate Years. — Grant in 1917. 

£5 to Shetland Agricultural Society. — Convener, J, M. Goudie, Lerwick ; 
Secretary, James J. Brown, Lerwick. Granted 1893. (In abeyance 
— no Show in 1914, 1915, or 1916.) (Grant in 1917.) 

£3 to Orkney. — Convener, James Johnston, Orphir House, O^hir, Orkney; 
Secretary, D. B. Peace, jun., Auctioneer, Kirkwall. Granted 1883. 
(No Show in 1915 and 1916.) (Grant in 1917.) 

£3 to Sanday, Orkney. — Convener, W. Co^syer Ward, Scar House, Sanday, 
Orkney; Secretary, James Irvine, Stove Farm, Sanday, Orkney. 
Grant^ 1902. (In abeyance 1915 and 1916 — no Show held.) (Grant 
in 1917.) 

£3 to North Uist Agricultural Society. — Convener, Dr M. T. Mackenzie, 
J.P., Scolpaig, North Uist ; Secretary, H. H, Mackenzie, J.P., Bale- 
lone, Lochmaddy. Granted in 1916 for 3 alternate years. (In 
abeyance 1915 and 1916 — no Show held.) (Grant in 1917.) 

£3 to East Mainland, Orkney. — Convener, John Clouston, Graemeshall, 
Holm, by Kirkwall ; Secretary, Alexander Calder, Seabay, Tanker- 
ness. Granted 1898. (Grant in 1917.) 

£3 to West Mainland, Orkney. — Comener, 

; Secretary, G^rge Learmonth, Pow, Quoyloo,1}y 
Stromness, Orkney. Granted 1900. (No Show 1916.) (Grant in 
1917.) 
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Bo« 8* shire Crofters* Show. — Commer^ T. W. Cuthbert, Achindunie, 
Alness ; Seoretaryy Eobert Calder, Commercial Bank House, Alness. 
Granted 1910 for 3 alternate years, and 2 Silver Medals in the 2 
intermediate years, which may be awarded to animals of any pure 
breed or cross. (In abeyance 1914, 1915, and 1916 — no Show 
held.) Medals in 1917. 

Special. 

East of Fife Entire Horse Society. — Convener^ Colonel A. Purvis of 
Einaldy, Stravithie ; Secretary^ A. Brown, Pitcorthie Mains, Kil- 
conquhar. 1 Large Silver Medal for 1917 and 1918. 

Grant in Abeyance, 1917. 

£8 to Bousay, Orkney. — Convener ^ John Logie, Trumland, Eousay, 
Orkney; Secretary y John Harrold, Springfield, Bousay. Granted 
1903. (No Show 1915 or 1916.) 

£3 to South Bonaldshay and Burray, Orkney.—Cbntwier, Archibald 
Allan, St Margaret’s Hope, Orkney ; Secretary y George Esson, St 
Margaret's Hope, Orkney. Granted 1904. 

£3 to Unst, Shetland . — Convener y Alexander M. Sandison, Moundeville, 
Uyasound, Shetland ; Secretaryy Thomas G. Hunter, Olivocast, 
Uyasound, Unst. Granted 1911 for 3 alternate years. (No Show 
1914, 1916, 1916.) 


MEDALS IN AID OF PBEMIUMS GIVEN BY LOCAL 
SOCIETIES. 

The Society, being anxious to co-operate with local Associations, will give 
a limited number of Silver Medals annually to Societies, not on the 
list of Cattle, Horse, or Sheep Premiums, in addition to the Money 
Premiums awarded in the Districts, for — 

1. Best Bull, Cow, or Heifer of any pure breed included in Section 1. 

2. Best Stallion, or Mare of any pure breed included in Section 1. 

3. Best Tup, or Pen of Ewes of any pure breed included in Section 1. 

4. Best Boar, Sow, or Breeding-Pig of any pure breed. 

6. Best Pens of Poultry. 

6. Best Sample of any variety of Wool. 

7. Best Sample of any variety of Seeds. 

8. Best managed Farm. 

9. Best managed Green Crop. 

10. Best managed Hay Crop. 

11. Best managed Dairy. 

12. Best Sweet-Milk Cheese. 

13. Best Cured Butter. 

14. Best Fresh Butter. 

16. Best collection of Boots. 

16. Best kept Fences. 

17. Male Farm Servant who has been longest in the same service, and 

who has proved himself most efficient in his duties, and to have in- 
variably treated the animals under his charge with kindness. 

18^ Female Servant in charge of Dairy and Poultry who has been longest 
in the same service, and who haa proved herself most efficient in 
her duties, and to have invariably treated the animals under her 
charge witn kindness. 
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19. Best Sheep-Shearer. 

SO. Most exp^ Hedge-Cutter. 

21. Most expert Labourer at Draining. 

22. Best Mi^er of Oat-Cakes. 

It is left to the local Society to choose out of the foregoing list the 
classes for which the Medals are to be competed. 

The Medals are granted for two years, and lapse if not awarded in 
those years. 

No Society shall receire more than two Medals in any year. 
Ah«rdwMhire, 

1. Marnoch and Cornhill Agricultural Society. — C(mv«Mr^ James 

Andrew, Kinnairdy Castle, Bridge of Marnoch ; Secretary, David 
Findlay, Bank Agent, Aberchirder. 2 Medals. 1914 (In abey- 
ance 1914, 1915, and 1916 — ^no Show held.) 

2. New Deer Agricultural Society. — Convener, David M. Godsman, 

Mains of Fedderate, Maud ; Secretary, P. Crighton, New Deer. 
2 Medals. 1914. (In abeyance 1914 and 1916 — no Show held.) 

3. Vale of Alford Agricultural Association. — Convener, William A. 

Mitchell, Auchna^thle, Whitehouse, Aberdeen ; Secretary, W. 
Alexander Ronald, East Cividley, Keig, Whitehouse. 2 Medals. 
1916. (In abeyance 1916 and 1916 — no Show held.) 

4. Turriff Agricultural Association. — Convener, James Durno, 

Rothiebrisbane, Fyvie ; Secretary, J. N. Ritchie, Turriff. 2 Medals. 
1916. 

5. Upper Donside Agricultural Association. — Convener, William A. 

Spark, Glenbuckat, Aberdeenshire ; Secretary, Walter Beattie, 
Corbanchory, Cusbnie, Alford. 2 Medals. 1916. 

Argyllshire. 

6. Mull and Morvern Agricultural Society. — Convener, J. H. 

Munro Mackenzie of Calgary, Mull ; Secretary, Alexander J. 
Fraser, Clydesdale Bank, Tooermory. 2 Medids. 1913. (In 
abeyance 1914, 1915, and 1916 — no Show held.) 

Ayrshire. 

7. Beith Farmers’ Society. — Convener, David Kerr, Marshalland, 

Beith ; Secretary, Matthew Gilmour, Clydesdale Bank, Beith. 
2 Medals. 1916. (In abeyance 1916 — no Show held.) 

Banffshire. 

8. Northern Seeds and Roots Association. — Convener, George Smith, 

Ordens, Boyndie, Banff ; Secretary, James Young, 28 Seafield 
Street, Portsoy. 2 Medals. 1914. (In abeyance 1^6 and 1916 — 
no Show held.) 

9. Aberdour and North-East Agricultural Society. — Convener, 

Alexander Bed die, Bridgend, Fraserburgh ; Secretary, Robert 
Pittendrigh, jun., Newseat, Fraserburgh. 2 Medals. 1916. (In 
abeyance 1916 and 1916— no Show hmd.) 

Caithness, 

10. Caithness Agricultural Society.— Cbwvsjwr, D. P. Henderson*' of 

Stemster, Halkirk ; Secretary, George Harrold, Accountant) Wick. 
2 Medals. 1914 (In abeyance 1916 and 1916 — no Show held.) 
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IhmfrieMkm, 

IL Sanquhar Farxbrs’ Socistt. — Convener^ James Moffat, Qateside, 
Sanquhar; Secretary^^ W. M. Henderson, Solicitor, Sanquhar. 
8 Medals. 1914 (In abeyance 1914, 1915, and 1916 — ^no Show 
held.) 

Fifeshire. 

12. Fife Aobioultural Society. — €oimen&i\ David Ferrie, Parbroath, 

Cupar ; Secretary y F. W. Ohiistie, Eden View, Cupar-Fife. 2 
Medals. 1914. (In abeyance 1916 and 1916— no Show held ) 

Lanarhehire, 

13. Shotts Caldbrwater Farmers’ Society.— C bnvcwer, John Weir, 

Shottsburu, Holytown ; Seoretaryy Alexander Waddell, 49 Wesleyan 
Street, Glasgow. 2 Medals. 1916. (In abeyance 1916 — no Show 
held.) 

OrJcney, 

14. Shapansey Agricultural Association. — Convener y James Johnston 

of Coubister, Orphir House, Orphir, Orkney ; Secretarvy William 
Bobertson, Elwickbank, Shapansey, Orkney. 2 Medals. 1915. 
(In abeyance 1916 and 1916 — no Show held.) 

Perthshire, 

15. Moulin Agricultural Associatiois,-- Convener and Secretary y Eobert 

M‘Gillewie, Dunkeld. 2 Medals. 1913. (In abeyance 1914, 1916, 
and 1916 — no Show held.) 

1C. Dunblane Agricultural Society.— Convener y A. H. Anderson, J.P., 
Kippendavie Estate Office, The Firs, Dunblane ; Secretary y John 
Stewart, Solicitor, Dunblane. 2 Medals. 1916. (In abeyance 1916 
— no Show held.) 

Stirlingshire. 

17. Denny and Dunipacb Agricultural Association. — Convenery 
William Chapman, Bank of Scotland, Denny ; Secretary ^ Alex- 
ander Henry, Solicitor, 30 Glasgow Boad, Denny. 2 Medals. 
1916. (In abeyance 1916 — no Show held.) 

Applications fiom other Districts must be lodged with the Secretary of 
the Society by let November next. 


RULES of competition. 

1. Ail Competitions must be at the instance of a local Society. 

2. The classes for which Medals are granted must be in accordance with 
the list at page 63. The Committee s^ll select the classes, and specify 
them in the Export 

3. A Committee of Management shall be appointed, and the Convener 
of tiie Committee must be a Member of the Highland and Agricultural 
Socie^. 

4. The Money Premiums given in the District must be not less than 
£2 for each Medal claimed. 

5. The Medal for Sheep-Shearing shall always accompany the highest 
Monw Premium. 

6. lliere must not be fewer than three competitors in all the classes. 

7. Regarding Eepoits, despatch of Medals, and application for renewal 
o^ Grant, Buies 10 and 11, Section L, will apply. 

8. When a ^ant of Medals has expired, the District cannot apply 
again for Memtls for two years. 
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PLOUGHING COMPETITIONS, 

The Minor Silver Medal will be given to the winner of the first 
Premium at Ploughing Competitions, provided a Beport in the fol- 
lowing terms on the official form is made to the Secretary, within 
one month of the Competition, by a Member of the Society. Forms 
of Beport to be had on application. 

FORM OF REPORT. 

I, of , Member of the Highland 

and Agricultural Society, hereby certify that I attended the Ploughing 
Match of the Association at in the county 

of on the when ploughs 

competed ; of land were assigned to each, and hours 

were allowed for the execution of the work. The sum of £ 
was awarded in the following proportions, viz. : — 

[Hers mumeraU the namee and dedgncUionB of tuecenful Competitore,'] 
RULES OF COMPETITION. 

1. All Matches must be at the instance of a local Society or Ploughing 
Association, and no Match at the instance of an individual, or confined to 
the tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secretary of the 
Highland and Agricultural Society, 3 George IV. Bridge, Edinburgh. 

3. Not more than one Match in the same season can take place within 
the bounds of the same Society or Association. 

4. All reports must be lodged within one month of the date of the 
Match, and certified by a Member of the Highland and Agricultural 
Society who was present at it. 

6. A Member can only report one Match ; and a Ploughman cannot 
carry more than three Medals in the same season. 

6. To warrant the grant of the Medal there must have been twelve 
ploughs in Competition, and not less than Three Pounds awarded in 
JE^es by the local Society. The Medal to be given to the winner of the 
first prize. 

7. The Local Committee or Society may, if they desire, arrange to let 
each ploughman have one person to guide the horses for the first two and 
the last two furrows, but in no case shall ploughmen receive any other 
assistance, and their work must not be set up nor touched by others. 
Attention should be ^'ven to the firmness and sufficiency of the work 
below more than to its neatness above the surface. 

8. The Local Committee is required to fix the time to be allowed for 
ploughing the portion of land, and they are recommended that the time 
06 at the rate or not more than ten hours per imperial acre on light land, 
and fourteen hours on heavy or stony land. 


HOEING COMPETITIONS. 

The Minor Silver Medal will be given to the winner of the first Premium 
at Hoeing Competitions, provided a Beport in the following terms 
on the official form is made to the Secretary within a month of the 
Competition by a Member of the Society. Forms of Report to be 
had on application. 
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RULES OF COMPETITION. 

1. All Matches must be at the instance of a local Society or Hoeing 
Association, and no Match at the instance of an individual, or confined to 
the tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secretary of the 
Highland and Agricultural Society, No. 3 George IV. Bridge, Edinburgh. 

3. Not more than one match in the same season can take place within 
the bounds of the same Society or Association. 

4. All reports must be lodged within one month of the date of the 
Match, and certified by a Member of the Highland and Agricultural 
Society who was present at it. 

5. A Member can only report one Match ; and same Competitor cannot 
carry more than three Medals in the same season. 

6. To warrant the grant of the Medal there must have been twelve 
hoes in Competition, and not less than Three Pounds awarded in prizes 
by the local Society. The Medal to be given to the winner of the first 
prize. 

7. The time to be allowed to be decided by the local Committee, but in 
no case to exceed two hours for two drills of 100 yards each, the third 
drill being unoccupied, so that Competitors do not interfere with their 
neighbours work. 

8. Competitors must finish their work as they go along — no turning 
back or after-dressing allowed. Handpicking or transplanting shall be 
strictly prohibited. 

9. A Committee shall be appointed to watch the work, and any Com- 
petitor found transplanting or otherwise not complying with the Buies 
shall have his number withdrawn, and be debarred from receiving any 
prize which might otherwise have been awarded to him. 

Note. — Medals will be awarded under similar conditions for Com- 
petitions in hand-singling. 

LONG SERVICE CERTIFICATES AND MEDALS. 

Certificates and Medals for long service are awarded by the Society to 
farm servants, male or female, having an approved service of not less than 
thirty years — (a) with one employer on the same or different holdings ; 
(6) on the same holding with different employers. These Certificates 
and Medals will be issued as applications are received. 

Forms to be obtained from the Secretary. 


GLASS III. 


COTTAGES AND GARDENS. 

The following Premiums are offered for Competition in the 
Parishes after mentioned. 

The Premiums are granted for two years. 


PREMIUMS FOR BEST KEPT COTTAGES AND GARDENS. 


1. Best kept Cottage 
* Second best 

f . ^est kept Cottage Garden 
Second oest . 

^OL. XXIX. 


£10 0 
0 10 0 
10 0 
0 10 0 
5 
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BBUES OF COMPETITION. 

1. Oompetitious may take place in the different parkhee for Cottage* 
and Gardens, or for either separately. 

2. The occupiers of Lodges at Gentlemen’s Approach Gates and Gar- 
deners’ Houses are excluded, as well as others wnom the Committee con> 
sider, from their position, not to be entitled to compete. The inspection 
must be completed by the 1st of October. In making the inspection, the 
Conveners may take the assistance of any competent judges. 

3. It is left to the Committee of the District to regulate the maximum 
annual rent of the Cottages, which may, with the garden, be from £6 to £7, 

4. To warrant the award of full Premiums, there must not be fewer than 
three competitors in each class. If there are less than three competitors 
in each class, only half Premium will be awarded. 

5. A person who has gained the highest Premium cannot compete again. 

6. If the Cottage is occupied by the proprietor, the roof must be in good 
rep^ ; if the roof is thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and external conveniences must be clean 
and orderly ; the windows must be free of broken glass, clean, and afford- 
ing the means of ventilation. Dunghills, and all ower nuisances, must be 
removed from the front and gables. In awarding the Cottage Premiums, 
preference will be given to Competitors who, in addition to the above re- 
quisites, have displayed the greatest taste in ornamenting the exterior of 
tneir houses, and the ground in front and at the gables. 

7. In estimating the claims for the Garden Premiums, the judges should 
have in view — the sufficiency and neatness of the fences and walks ; the 
cleanness of the ground ; the quality and choice of the crops ; and the 
general productiveness of the garden. 

8. Eeports, stating the number of Competitors, the names of successful 
parties, and the nature of the exertions which have been made by them, 
must be lodged with the Secretary of the Highland and Agricultural 
Society on or b^ore the l«t November nexU 

9. 'WTien a grant of Money has expired, the District cannot apply again 
for aid for four years. 

Parishes desirous of these Premiums must lodge applications with the 
Secretary on or before the \et November next, 

{No Money Grants offered in 1917.) 


MEDALS FOE COTTAGES AND GARDENS, OR GARDEN 
PRODUCE, POULTRY, AND BEE-KEEPING. 

1. The Society will give annually one or two Minor Silver Medals to a 
limited number of local Associations or individuals, who establish Com- 
petitions and Premiums for Cottages, Gardens, Garden Produce, or Bee- 
Keeping. The Medals will be granted for two years. 

2. The Medals may be offered in any two of the following sections, hut 
under no eirewmstances will the two Medals be given in one of the sections : — 

(1) Best kept Cottage or best kept Cottage and Garden. (One 
Medal only.) 

(2) Best kept Garden. (One Medal only.) 

(3) Best Collection of Garden Produce — Flowers excluded. (One 
Medal only.) 

(4) Best Pen of Poultiy. 

(6) Honey. (One Medal only.) 

3. The annual value of each Cottage, with the OTOund occupied in the 
parish by a Copapetitor, must not exceed £15. The occupiers of Lodges 
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at (^ntlemen's Apptoacli Gates, and Gardeners in the employment of 
others, are not entitled to compete. 

4. If Competition takes place for Garden Produce, such produce must 
be hma fids grown in the Exhibitor’s Garden. He will not be allowed 
to make up a collection from any other Garden. The produce must con- 
sist of Yeffetables, or Vegetables and Emit (not Emit alone). Elowers 
are excluded. 

5. The Honey must be the produce of the Exhibitor’s own Hives. 

6. To warrant the award of a Medal, there must not be fewer than 
three Competitors. 

7. Blank forms for Eeports of Competitions will be furnished to the 
Secretaries of the different Districts. These must, in all details, be com- 
pleted and lodged with the Secretary of the Highland and Agricultural 
Society as soon as possible after the Show, and in no case later than 1st 
November, for the approval of the Directors, against whose decisions 
there shall be no appeal. 

8. When a grant of Medals has expired, the District cannot apply again 
for aid for two years, and if no competition takes place in a District for 
two years the grant expires. 

9. Applications for these Medals must be made before I^ November next 


Aberdeenshire, 

1. Ceudbn Horticultural Society. — Convener, Eobert Brand, Ard- 

iffery, Hatton, E.S.O., Aberdeen ; Secretary, John Eobb, Hatton, 
E.S.O., Aberdeen. 2 Medals. 1913. (In abeyance 1914, 1916, 
and 1916 — no Show held.) 

2. Kinellar Horticultural and Poultry Show. — Convener, W. S. 

Cantlay, Glasgoego Cottage, Kinellar ; Secretary, Neil Smith, 
Kinellar. 2 Medals. 1914. (In abeyance 1915 and 1916 — no 
Show held.) 


Fifeshire, 

3. Newburgh Gardening Society. — Convener, Andrew Kay, Hillside 
Cottage, Newburgh ; Secretary, David M. Adamson, High Street, 
Newburgh. 2 Medds. 1916. (In abeyance 1916 — no Show held.) 


Perthshire, 

4. Braco Horticultural Society. — Convener, John W. Stirling, J.P., 
Braco ; Secretary, William MTldowie, Crofthead, Braco. 2 Medals. 
1915. (In abeyance 1916 and 1916— no Show held.) 


Renfrewshire, 

6. Inverkip, Wemyss Bay, and Skelmorlie Horticultural Society. 
— Convener and Secretary, Eobert H. Hamilton, Clydesdale Bank, 
Skelmorlie. 2 Medals. 1914. (In abeyance 1916 and 1916— no 
Show held.) 

6. “Sir John Stirling Maxwell” Gardens Horticultural So- 
ciety. — Convener, J. Campbell Murray, Haggle Castle, PoUok- 
shields ; Secretary, John B. Bain, 7 Holmhead Crescent, Cathcart. 
2 Medals. 1916. 



ANNUAL SHOW, 1917 


At the Anniversary General Meeting of Members on 10th 
January 1917 it was reported that the Directors had decided^ 
on the unanimous recommendation of the Shows Committee, 
not to proceed with arrangements for the holding of a Show 
in 1917. 

In submitting this Report the Convener of the Shows Com- 
mittee, Major Scott Plummer, stated that the Committee had 
carefully considered the possibility of holding a General Show, 
and also, as an alternative proposal, the holding of a Show of 
Stock only. The Committee recognised that the situation which 
existed in 1910 with regard to implements and railway facilities 
would in all probability exist in an intensified form in July 1917. 
They especially had regard to the urgent recommendation of the 
Board of Trade that all travelling not absolutely necessary 
should be avoided. It was further considered that the repre- 
sentations made by farmers as to the shortage of labour neces- 
sary for food production would be seriously prejudiced by 
diverting to other purposes the considerable amount of labour 
involved in holding a Show and in preparing stock for 
exhibition. 
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